]irdering number: EN 4490A

CMOS LSl

i

LC74780, LC74780M _

On-screen Video Display Controllers

for VCRs

Overview

The LC74780 and LC74780M are CMOS, video display
controllers for superimposing text and low-level graph-
ics onto an NTSC, PAL or PAL-M compatible (elevi-
sion receiver. Up to 288, 12 x 18-pixel characters can be
displayed under microprocessor control on a 24-charac-
ter by 12-line display.

The LC74780 and LC74780M fealure seleclable pixel
width and height, and 64 vertical and 64 horizonal
display start positions. It also features a flashing enable
bit for each character position.

The LC74780 and LC74780M operate from a 5 V
supply. The LC74780 is available in 24-pin DIPs, and
the LC74780M, in 24-pin MFPs.

Features

® Complete text and graphics video overlay circoitry
® ]128-character internal character gencrator ROM

® ]2 x 18-pixel characters

® Three pixel widths and three pixel heights

® Selectable background color

* 8 colors at 4fsc (NTSC/PAL/PAL-M)
* 4 colors at 2fsc (NTSCO)
® Built-in synchronization check and scparation cir-

cuitry
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B Screen blanking

® NTSC, PAL and PAL-M format compalibility

¥ 8-bil serial input format

"5V supply

® 24-pin plastic DIP and 24-pin plastic MFP
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LC74780, LC74780M

Block Diagram
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LC74780, LC74780M

Pin Functions

Number Name Function
o vSs1 Ground

2 XIN
Internal sync signal crystal oscillator capacitor connections or exlama clock input (2fsc or 4lsc)

3 XouT

4 CTALY Clock input mode select. HIGH for external clock input mode, and LOW for crystal oscillator mode

5 CSYNOUT Composile synchronization signal culput During resel (RST LOW), crystal oscillator clock is output.
Mo output for internal resel command

6 QSCIN LG oscffator input. LC circuit for pixel clock generation character oulput

7 OscouT LC oscifalor output LG circuit for pixel clock generation characler outpul-

8 SYNG Extemal synchronization signal check oulput, HIGH when sync is detocled. During reset (RST
LOW), pixe! clock is output. No oulput Tor internal reset command

9 [ Serial data inpul enable when LOW, with pull-up resistance {hysteresis input)

10 SCLK Clock input for serial data input, with pull-up resistance {hysleresis input)

11 SIN Serial data input, with pull-up resistance (hysteresis input)

12 vDD2 Powar supply for composite video image signal level modulation (for analog system}

13 CVOUT Composite video image signal output

14 NC No connaction

15 CVIN Composile video image signal inpul

16 vDD1 5 V power supply for digital system
Synchronizalion separalion cireuit input. If internal sync saparation circuil is ot used, usa SYNCIN

17 SYNCIN . X . A
to input an extermal horizontal or composite synchronization signal,

18 SEPC Synchronization separation circuit modulator capacitor connection. Leave open il not used.
Composite synchronization separation circuil output. Outputs SYNCIN signal if internal sync

19 SEPOUT o
separation is nol used.

20 SEPIN Vertical synchronization signal input. Tie to VDD il not used.

21 CTAL2 NTSCPALPAL-M sync signal generalion method select input. PAL-M when HIGH,
NTSCPALPAL-M selected by command when LOW.

22 CTRL3 SEPIN input control. VSYNC input signal when LOW, and nol input when HIGH

23 RST System resel input, with pull-up resistance (hysterasis inpul)

24 VDDA 5 V power supply for digital system

Specifications

Absolute Maximum Ratings

T. =25°C
Parameler Symbol Ratings Unit
VOD1 AND VDD?2 supply vollage range Voo max Vss = 0310 Ves + 70 . v
Inpul voltage range for all inpuls Vin max Vss — 03 to Vpp + 0.3 v
CSYNOUT, SYNC and SEPOUT oulput voltage range Vour max : Ves — 0.3 to Vgp + 03 v
Power dissipation (Ty = 25 °C) Py max 350 mW
Operaling temperalure range Topr —30 1o +70 °¢
Storage temperature range Tag -40 to +125 °C
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LC74780, LC74760M

Allowable Operating Ranges
To = =30 t0 +70 °C

Parameler Symbol r Ratings Unlt
Logic supply voltage Voo 50 v
Analog supply vollage Vooz 50 v
Logic supply voltage range Voo 45 10 55 v
Analog supply vollage range Vooz 45 o 1.27Vppy v

Electrical Characteristics

T. = =30 to +70 *C, unless otherwise noled Vppy = 5 V

. Ratings
Parameter Symbol Conditions Unit

min typ max

All outpuls open,
VDD1 logic supply current Ioo1 7.158 MHz crystal oscifiator, - - 5 mA
B MHz LC oscillater

VOD2 analog supply curren! lopz Vopz =5 V - - 20 mA
CVIN input leakage current haax1 - - 1 pA
CVOUT output leakage current hoakz - - 1 A
i S s [ N
AST, C5, SIN, SCLK, CTRL1,

SEPIN, CTRAL2 and CTAL3 I Vi = Voor - - 1 A

HIGH-level input currant

RST, TS, SIN and SCLK LOW-level

input voltage Viny Vs — 03 - 0.2Vpo1 V
CTRLY, CTRL2, CTRL3 and SEPIN
LOW-lave! input vollage Vitz Vss - 03 - 0.3Vpos v
AST, €5, SIN and SCLK HIGH-leve!
input vollage Vin 0.8Vppy - Voo + 0.3 v
CTRL1, CTRL2, CTRL3 and SEPIN .
HIGH-evel input voliage Vise 0.7Voo! B R
CVIN composite video inpul voltage Ving - 20 - Vo
SYNCIN composite video input ‘
voliage Vinz - 20 25 Voo
. External clock input,
XIN input voltage Ving I = 2lso of dlsc 0.20 - 5.0 Voo
CSYNOUT, SYNG and SEPQUT v, Voo = 4.5 V, _ _ 10 "
LOW-level output voliage oLt L = 1.0 mA :
CSYNOUT, SYNC and SEPOUT v Voo = 45V, a5 _ ~ v
HIGH-leve! output voltage OHt fon = ~1.0 mA ‘
Seq nole 1, 0.70 0.82 0.94 v
CVOUT sync voltage Vs
See note 2. 0.95 1.07 1.19 v
See note 1. 1.30 1.42 1.54 v
CVOUT pedestal vollage Vep
Ses note 2. 154 1.66 1.78 v
See notg 1. 1.00 1.12 124 \i
CVOUT LOW-lavel color burst voltage Veal
See note 2. 1.25 137 1.49 N
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LC74780, LC74780M

Ratings
Parameter Symbol Conditions Unit
min typ max
See note 1, 1.62 1.74 1.86 v
CVOUT HIGH-level color burst voliage Vo
Sea note 2. 1.85 197 2.09 v
CVOUT LOW-level background color VRst Seq note 1. 145 157 169 v
voftage See nole 2. 169 181 193 v
CGVOUT HiGH-lovel background color v See nole 1. 1.98 210 222 v
ltage ASH
voliag See nole 2. 2.21 23 245 v
See note 1, 152 164 1.76 v
CVOUT border valtage Ve
See note 2. 1.66 1.78 1.80 b)
See note 1. 283 275 2.87 v
CVOUT character vollage VeHa
See note 2. 279 291 3.03 v
RST, €S, SN and SCLK pull-up Rry Depends on optional 2 50 % "
resistance sellings at pins
NTSC (2Isc) - 7159 - MHz
NTSC (4f5c) - 14.318 - MHz
XIN and XOUT oscillator frequency losct
PAL (disg) - 17.734 - MHz
PALM (alsc) - 14.302 - MHz
OSCIN and OSCOUT oscillator fosca LC oscillator 5 _ 10 MHz
frequency
Notes
1. CVour at Voo = Vpp = 50 V, 0.8 V sync level
2. CVoyr at Vppy = Vppp = 5.0 V, 1.0V sync level
Timing Characterlstics
Vopr = 5 £0.5 V, T, = =30 1o +70 *C
Ratings
Parameter Symbol Unit
min typ max
SCLK input pulsewidih bHSCLK) 200 - - ns
CS HIGH-lavel input pulsewidth Wics) t - - us
TS input setup fime suics) 200 - - ns
SIN data input setup time Isusin 200 - - ns
% input hold time tHCs) 2 - - us
SIN data input hold time tHisIN) 200 - - ns
B-bit data word wiite time WORD 4.2 - - T
RAM data writa time twr i - - ps
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LC74780, L.C74780M

Serial data Input timing
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Display Control Features and Characteristics

Display Control Command Structure

The display control commands, COMMANDO 10 COM-
MAND?7, are shifted in 8-bit serial units. The first byle
of a command consists of an identification code and
data. The second byte consists of data only. Once the
command identification code in byte 1 has been written,

Display Control Command Data

it is saved until the next lime the first byte is writien, IT
COMMANDIL is written, the display character write
mode begins and the first byte does not change. When
CS is HIGH, COMMANDO is set.

Arsl byls Second byls
Command Command code Data or register sloring data Dats & reginter storing datm
[] 5 4 3 2 1 L} 7 L] 5 4 3 2 1 0
COMMANDO
Display memory (VRAM) wribs 0 0 Q Vi v2 W Vo o 1] 0 Hd H3 H2 H1 He
addross setting command
COMMANDY
Display character data wrils com- 0 0 \ [\ 9 0 ] al ce cs C4 (1] c2 [+] ce
mand
COMMAND2
Verbcal display posiion and 0 1 0 ¥s21 [ vs20 | ws11 | vS10 o Fs VPs VP4 Ll VP2 v vee
characier size seting command
COMMANDS
Hexizontal display posibon and 0 1 | KS21 | HS20 | HS11 | HSiw0 0 Lc HP5 HP4 HP3 HP2 HP HPo
characler size seting command
COMMANDY TST RAM 0sC 5Y5 DsP
Display convol seting commang ! 0 O | wop | ers | stp | msT | O | B2 | Bl § ko | Bxi | B0 | AV | o
COMMANDS
Display contol saltng command 1 0 | WP§ NPQ NON INT ¢ 0 0 BCL c PH2 PHI PHO
COMMANDS DIs
Syndhronization signal contel seting 1 1 0 MCD1 | MOCO | o MuT 0 N2 ANT RNO SN3 SNz SN1 SNO
oommand
COMMAND? .
Dsplay conbol sating command 1 1 t EX1 POI EX0 PCe - - - - - - - -
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LC74780, LC74780M

COMMANDO: Display Memory Write Address Setting Command

COMMANDO: first byte

DAD 1o Register Register Conlents
DA7 Remarks
name Status Functlon
]
0 Vo
i
0
1 Vi
1
Display memoty line address 0 1o BH
0
2 CoV2
1
0
3 V3
1
4 - 0
5 - 0
COMMANDO identification code
) - 0
7 - 1

COMMANDO: second byte

DAD to Reglster Reglsler Contents
DA7 ‘ Remarks
name Status Function
0
0 Ho
1
0
1 H1
1
0
2 H2 Display memory address 0 1o 17H
1
0
3 H3
1
0
4 H4
1
5 - 0
6 - 0
7 - 0 Second byte identification bit
Note

On system reset with RST, the status of all registers is set to 0,
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LC74780, LC74780M

COMMAND1: Display Character Data Write Command

COMMAND(1: first byte

DAD 1o Reglster Register Contents
DA7 name Remarks
Slalus Functlon
0 - 0
1 - 0
2 - 0
a - 0
4 - 1
5 - 0 Aller command is input, display
COMMAND1 identification cods characler data writa moda is set unti
5 - 0 TS is set HIGH.
7 - 1 '

COMMAND1: second byte

DAD 1o Reglster Reglster Contenls
DA7 name Remarks
Status Funetion

v

0 ¥]
1
0

1 C1
1
0

2 cz
1
0

3 C3 Character code 0 1o 7FH
1
1]

4 C4
1
0

5 Ch
1
0

6 Cé
4
0 Character altribute OFF

7 al
1 Character attribute ON

Note

On system reset with RST, the staws of all registers is set o 0.
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LC74780, LC74780M

COMMAND?2: Vertical Display Posltion and Character Size Setting Command

COMMAND?2: first byte

DAO 1o Replster Reglster Conlents
DA7 name Aemarks
Status Function

0 Vs V$10 Helght
] VS10

! 0 0 1Hipixel

0 0 1 2Hipixel First ling vertical character size
1 VS14 1 0 3H/pixg!

1

1 1 1Hrpixel

0 vs21 V520 Helght
2 vs20 g

1 0 0 1 Hipixel

0 0 1 2Hipixel Second line vertical characler size
3 Vs21 1 0 3H/pixel

1

i 1 1H/pixel
4 - o
5 - 1
COMMAND?2 identificalion code

6 - 0
7 - 1

COMMAND2: second byte

DAO 1o Reglster Reglster Contents Romarks
DA7 hame Stalus Function
0 Initia! verlical coordinale position determined by
0 VPO (LSB) s
! VS =1l x (2 3 20 vbn
o n=90
1 VP1 where H is the horizontal synchronization pulse period.
1 .
0 HSYNC
2 VP2
1 —L_ The initial vertical coordinale pesition
0 is set in 6 bits, VPO to VPS5, where
3 VP3 — the LSB, VPO, corresponds lo 2H.
1 VEYNC vs
0
4 VP4
1 HS
Character display area
0
5 VPS5 (MSB)
1
0 2lsc crystal oscillator Irequency
) FS
1 4lsc crystal oscillator frequency
7 - 0 Second byte identification bit
Note

On system reset with RST, the status of all registers is sel Lo 0.

No0.44%0-9/16-



LC74780, LC74780M

COMMAND3: Horlzontal Display Posltion and Character Size Setting Command

COMMANDZ3: first byte

DAD 1o Reglster Reglsler Contents
DA7 name Remarks
Status Function

0 HS 11 HS10 Width
0 HS10

| 0 0 1T¢/pixel

0 0 1 2Tc/pixsel First line horizontal characler size
1 HS11 1 0 3¥c/pixel

1

1 1 1Te/pixel

0 HS21 HS20 Width
2 HS20

! 0 0 1Te/pixel

0 0 1 2Tc/pixel Second line horizontal character size
3 HS21 1 0 Mrpixel

1

1 i 1T¢/pixel
4 - 1
5 - 1
COMMAND3 identification code

6 - 0
7 - 1

COMMAND3: second byte

DAO to Register Register Contents Remarka
DA7 hame Status Functlon
0
o HPO {LSB)
1
0
1 HP1
1.
0 The initial horizontal coordinate posilion is given by
2 HP2 ] s The initial horizontal coordinate
HS = Tc x (2 Y 2 !]PnJ position is sel in & bits, HPO to
0 n=0 HP5, where the LSB, HPO,
3 HP3 wherg T is the OSCIN and OSCOUT operalion mode oscillation corresponds 1o 2T¢.
1 period.
] 0
4 HP4
1
]
5 HPS5 (MSB) .
1
6 Lc 0 LC ascillator dot dlock Selects the dol clock used for the
1 Crystal oscillator dol clock characler display iransvarse direction
7 - 0 Second byte identilication bit
Note

On system reset with RST, the status of all registers is set Lo 0.
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LC74780, LC74780M

COMMAND 4: Display Control Setting Command

COMMANDA: first byte

DAD 1o Register Register Contenls Romarks
DA7 name Status Funelion
0 SYSRST 0 A system resat also occurs when T8
1 Resats all registers and \uins the display OFF goes LOW.
0 Crystal and LC oscillator stop disable
1 0SCSTP External sync mode character display
1 Crystal and LC oscillalor circuilry stop enable
2 RAMERS 0 Approximalely 500 ps are required o
1 Erases display RAM (se! to 7FH) erase RAM (with display OFF)
3 TSTMOD 0 Normal operating moda Tes! mode should not be selected
1 Test moda during normal operation.
4 - ¢ .
5 - ¢
COMMAND4 identification code
6 - 1
7 - 1

COMMANDA: second byte

Register Contents
e | g et
Status Function
0 Characler display OFF
0 DSPON
1 Characler display ON
0 Reverse characters OFF
1 RV
1 Reverse characters ON
0 Blinking OFF When blinking inverse characlers,
2 BKo , characlers alternate between normal
1 Biinking ON and inverse.
0 Blinking period approximalely 0.5 s
3 BK1 Selecls blinking pericd,
1 Blinking period approximalely 1.0 s
0
4 BLKO BLK1 BLK® Blanklng select
! 0 0 Blanking OFF
0 0 1 Character size Selects the blanking area size.
5 BLK1 1 0 Border size
1
1 1 Full size
¢ Characler display
6 BLK2 Full size selection
1 Video display
7 - 0 Second byte identification bit
Note

On system resct with RST, the staws of all registers is set to 0.
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LC74780, LC74780M

COMMANDS: Display Control Setting Command
COMMANDS: first byte

DAD 10 Register Register Contents fomarks
DA? name Status Funetlon
o T 0 Externak synchronizalion §wi1ches betweenl-u e?tlemal and
i Internial synchranization internal synchronization.
1 NON 0 Interlaced Swilches belween interlaced and
1 Non-interlaced ron-interlaced
0
2 NPO NP1 NPO Mode select
f 0 0 NTSC
0 Swilches between NTSC, PAL and
0 ! PAL-M PAL-M mcdes.
3 NP1 1 0 PAL
‘ 1
1 1 NTSC
4 - 1
5 - 0
COMMANDS identification code
6 - 1
7 - 1
COMMANDS: second byte
DAD to Reglster Register Contenls Remark
DA7 name emarks
Status Functlon
0 Background color
0 PHO g ;
1 PH2 PH1 PHO phase PAL color bursl, background color
0 NTSC PAL phase diagram
L PH! 1 0 0 0 2 /2
0 0 ] 1 In phase® In phase ' A-¥
0 1 0 3n2* Fri2
CBi
0 1 1 r +n e '
- — B-Y
1 0 0 3 34 onia T,
2 PH2 cml
1 1 5 1 b} +m/4
1 1 0 /A Frvd
1 1 1 5m/d T4
* NTSC at 2fgg
0 Color burst signal is output.
3 ce Applies when BCL = 1.
1 Color burst signal output is halted.
4 BCL 0 Background color present Applies for internal synchronization
1 Background color not present (background Jevel only is set) only.
5 - 0
6 - 0
7 - 0 Second byle identificalion bit
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LC74780, LC74780M

Note
On system reset with RST, the staws of all registers is set to 0.

COMMANDG: Synchronlzation Signal Control Setting Command

COMMANDS: first byte

DAO to Reglstor Regisler Contents
DA7 name Remarks
Stalus Funclion
0 Norma! output
0 MUT Swilches CYOUT
1 CVIN is cut and CYOUT is fixed al the pedestal level
o 12 lines
1 DISLIN Selects the number of display lines
1 10 lines

o Composile sync signat
2 MCDO Swilches CSYNOUT
1 Character and border OR-signal oulput

0 Composite synchronizalion separation signal
3 MOD1 Switches SEPOUT
1 HIGH-levet outpuit for internal syne
4 - 0
5 - 1
COMMANDS identilication code
6 - i
7 - 1

COMMAND®G: second byte

DAD 1o Reglster Register Contenls
DAY name Remarks
Stalus Functlon
0
0 SNo
1 SN3 | SN2 | SMt SND Detectlon frequency
0 0 0 0 0 Mo detection Exlernal sync signal delection control
1 SN1 Determines when tha signal goes
1 0 0 0 1 32 limes fram ON to OFF.
Selects the sampling period, in units
0 0 0 1 0 64 times of the horizontal sync signal cycle (1
2 SN2 - H), for which the sync confinues and
L 0 L 0 0 : 128 times cannot be detected.
0 1 0 0 0 256 times
3 SN3
1
0
4 RNO RN2 RN1 RND Detection frequency )
1 External sync signal detection control
0 0 0 0 times Determines when the signal goes
0 from OFF to OM.
5 RN1 0 0 1 4 limes Selects the sampling pericd, in units
1 - of tha horizontal sync signal cycle (1
5 ¢ 1 0 8 times H), for which the sync continves and
can ba delocled.
6 RN2 1 0 0 16 limes " be delecte
1
7 - 0 Second byte identification bit
Note

On system reset with RST, thc siaws of all registers is sel 10 0.
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LC74780, LC74780M

COMMAND7: Display Contro! Setting Command

COMMAND?7: first byte

DAD to | Register Reglster Contents Hemark
DAY hame : emarks
Status Function

] LOW-level output

] PDO
1 HIGH-Jevel output
0 MODEG settings oulput

1 EX0 Switches CSYNOUT
1 PORT DATAQ sellings oulput
0 LOW-level output

2 PD1
1 HIGH-level output
0 MODE1 sellings outpul

3 EX1 Swilches SEPQUT
1 PORT DATA1 setings output

4 - 1

5 - 1

COMMAND7 identilication code
6 - 1
7 - 1
Note

On system resel with RST, the staws of all registers is set to 0.

Display Configuration

The display is 24 characters by 12 rows large. Up 1o 288
characters can be displayed, unless the character size is

expanded. The display memory address is sel as a row

address in the range 0 10 11 and a column address in the
range O 1o 23,

24 characters

00 01 D2 03 04 05 D6 O7 08 09 10 11 12 13 ¥4 15 16 17 18 19 20 21 22 23

0 0 HEX
3

1 1

2 2

3 3

4 4
12 5 5
lnes

6 6

7 7

[:] 8

9 9
Yy 10 A

1 B

00 01 02 03 04 05 05 07 08 08 OA OB OC OD OE OF

10 11 12 13 14 15 18 17HEX
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LC74780, LC74780M

Composite Video Output

CVOUT output waveform (Vppoz = 5.00 V)

@ m @ m
2.80 . ——
275 | - VQHaA 4 291
2.10 L. — 2,33
1.74 _| . 1.97
1,64 _| —— 1.81
1.87 _|- —4- 1,79
1,42 .| - 1.68
1,42 _1 —+4 1.27
¢.82 Ju_ 1. 1,07
AD1T30
Output voltage level Symbol Output voltage at 0.8 V syne (V) Output voltage at 1.0 V sync {V)
Characler Vena 275 291
HIGH-level background color Visu 2.10 23
HIGH-lavel color burst Vean 1.74 197
LOW-lavel background color Vhst 157 181
Border Ve 164 1.78
Pedestal Vep 142 1.66
LOW-level color bursl Vear 112 1.37
Sync Ven 082 1.07
Note
Vopz = 5.00 V
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LC74780, LC74780M

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

W Anyone purchasing any products described or contained hersin for an above-mentioned use shall:
® Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employess, jointly and severally, against any
and all claims and litigation and alf 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
htigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information {including circuit diagrams and circuit parameters) herein 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 December,1996. Specifications and information herein are subject
to change without notice.
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