Ordering number:ENN4246

CMOS IC

LC7472M

SA//MYO On-Screen Video Display Controller

for NTSC or PAL-M

Overview Package Dimensiohs
The LC7472M isaCMOS, video display controller for su-  ynit:mm '
perimposing text and low-level graphicsonto an NTSC or 30458 MEP24
PAL-M compatible television receiver. Up to 240, 8 x 8-
pixel characters can be displayed under microprocessor con-
trol on a 24-character by 10-line display.

The LC7472M features selectable pixel width and height,
and 64 vertical and 64 horizontal display start positions. It
also features a flashing enable bit for each character posi-
tion.

The LC7472M operatesfrom a5V supply and is available
in 24-pin MFP.

0.15

Features

» Complete text and graphics video overlay circuitry.

* 64-character internal character generator ROM.

* 8 x 8-pixel characters.

* Three pixel widths and three pixel heights.

» Selectable background color.

* Built-in synchronization check and separatioh :

» Approximately 0.5 or 1 s period charact ¥ flashing:
tion.

* NTSC or PAL-M format compatibilit

* 8-hit serial input format.
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\| YO products described or contained herein do not have specifications that can handle
app igations Lﬁa{ require extremely high levels of reliability, such as life-support systems, aircraft’s
comrol‘systems or other applications whose failure can be reasonably expected to result in serious
physical, andffor material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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Block Diagram
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LC7472M

Pin Function

Number Name Description

1 Vss1 Ground

2 XIN Crystal oscillator input

3 XOouT Crystal oscillator output )

4 CTRL1 Crystal oscillator input select. HIGH for external (2fSC) clock input g 'iTt—zkﬁ

5 CSYNOUT Composite synchronigation signal output. During reset (RST LOW) tr)‘/s;gl Gsgillator clock is
output. No output for internal reset command

6 OSCIN LC oscillator input. LC circuit for pixel clock generation char}aﬁtgf outpu

7 OSCOUT LC oscillator output. LC circuit for pixel clock generation chag.ﬁi’&ter o

8 SYNC External synchronization signal check output. During res '
output for internal reset command 3

9 Cs Serial data input enable when LOW, with pull-up reg tance

10 SCLK Clock input for serial data input, with pull-up resigtagce

11 SIN Serial data input, with pull-up resistance

12 Vpp2 Power supply for composite video image sig

13 CVvOouT Composite video image signal output i

14 NC No connection

15 CVIN Composite video image signal input,

16 Vpp1 5V power supply for digital syste

17 SYNCIN

18 SEPC Synchronization separatiog}?‘cgféuit m o conneﬁtlgn Leave open if not used

19 SEPOUT Composite _synchronizat h-é’eparat_' Eg_ut. Out[.JA‘utiSYNCIN signal if internal sync

20 SEPIN

21 CTRL2

22 CTRL3

23 RST

24 VbD1

Specifications

Absolute Maximum Ratings at Ta= 253:

Parameter ‘@bnditions Ratings Unit
Maximum supply voltage Vgg-0.3to Vgg+7.0 \
Maximum input voltage Vgs—0.3 to Vpp+0.3 \
Maximum output voltage NCJIDG, SEPOUT Vgs—-0.3to Vpp+0.3 \
Allowable power dissipation 350 mw
Operating temperature -30to+70| °C
Storage temperature —-40to +125| °C
Reommended Oper to +70°C
- Ratings .
Parany Conditions - Unit
min typ max
Logic supply voltage 4.5 5.0 5.5 \
Analog supply voltage:” 45 50| 1.27vppy| V
j RST, CS, SIN, SCLK 0.8Vpp1 Vpp1+0.3| V
CTRL1, CTRL2, CTRL3, SEPIN 0.7Vpp1 Vpp1+0.3 \
RST, CS, SIN, SCLK Vgg-0.3 02Vpp1| V
CTRL1, CTRL2, CTRL3, SEPIN Vgg—-0.3 0.3Vpp1 \
Depends on optional settings at pins 25 50 90| KQ
Measured peak to peak 2.0 Vp.p
Measured peak to peak 2.0 25| Vp.p
XIN mput vditag External clock input, fj\y=7.159 or 14.302MHz 0.20 50| Vp.p
XIN and XOUT os¢ Iatof”ffeguerf y fosc1 NTSC (2tso) 7159 MHz
PAL-M (4fsc) 14.302 MHz
OSCIN and OSCOUT oscnlafor frequency fosc2 |LC oscillator 5 10| MHz
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LC7472M

Electrical Characteristics at Ta=-30t0 +70°C, Vpp1 = 5V, unless otherwise noted

Parameter Symbol Conditions - Ratings Unit
min typ max
Logic supply current Ibb1 gll\lllatitpl_lé:tsoggielzlr;i;lSQMHz crystal oscillator, 5] ma
Analog supply current IDD2 Vpp2=5V 20 mA
CVIN input leakage current IL1 1] pA
CVOUT output leakage current IL2 pA
CTRL1, CTRL2, CTRL3 and OSCIN LOW-level L V|=Vss1
input current =
RST, CS, SIN, SCLK, (;TRLl, SEPIN, CTR2 | VI_V.
and CTR3 HIGH-level input current IH I=VDD1
gtjst;l’:i(\)/gl-trz;gséYNc and SEPOUT LOW-level VoLi | Vbpi=4.5V. o =1.0 mA v
gustgtrj\‘tc\)/gl-traylgseYNc and SEPOUT HIGH-level VoHi |VDD1=4.5V. Ion=—1.0 mA v
CVOUT SYNC voltage VsN \
CVOUT pedestal voltage Vpp \Y
CVOUT LOW-level color bar strobe voltage VeBL 1.39 \
CVOUT HIGH-level color bar strobe voltage VCBH Vpp2=5.0V 1.99 \
CVOUT LOW:-level background color voltage VRsL 1.83 \
CVOUT HIGH-level background color voltage VRSH 2.36 \
CVOUT border voltage VBK 1.82 \
CVOUT character voltage VCHA 2.98 \
Timing Characteristics at Ta=-30to +70°C,
Ratings .
Parameter Symbol - Unit
min typ max
SCLK input pulsewidth tW(SCLK) 200 ns
CS HIGH-level input pulsewidth tw(cs) 1 ps
CS input setup time tsu(cs) 200 ns
SIN data input setup time 200 ns
CS input hold time 2 us
SIN data input hold time 200 ns
8-bit data word write time 4.2 us
RAM data write time 1 ps

twics)
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Display Control Features and Characteristics

Display Control Command Structure

The display control commands, COMMANDO to COM-
MANDS, are shifted in 8-hit serial units. Thefirst byte of a
command consists of an identification code and data. The

the next time the first byte is written. If COMMANDL1 is
written, the display character write mode begins and the
first byte does not change. When-CS is HIGH, COM-

second byte consists of data only. Once the command iden-
tification code in byte 1 has been written, it is saved until

Display Control Command Data

MANDO is set.

First byte

Command

Command code

Data or register storing data

6 5

4 3 2 1 0 7

COMMANDO
Display memory (VRAM) write 1
address setting command

0 V3 V2 Vi VO

COMMAND1
Display character data write 1
command

COMMAND2

Vertical display position and
character size setting
command

0 VS21| VS20

VPO

COMMAND3

Horizontal display position and
character size setting
command

1 HS21| HS20

HP2

HP1

HPO

COMMAND4
Display control setting 1
command

TST
MOD

BKO

RV

DSP
ON

COMMANDS5
Synchronization signal control 1
setting command

SN2

SN1

SNO

COMMANDO: first byte

DAO to Register name

DAT7 Status

Remarks

0 VO

0

1 Vi

2 V2

w

V3

N|o|og| s~

itifitation code
e

Register Contents

Function

Remarks

Z Display memory address 0 to 17H
1
0
1
0
1
5 0
6 0
7 0 Second byte identification bit
Note

On system reset with RST, the status of all registersis set to 0.

No.4246-5/11




LC7472M

COMMANDZ1: Display Character Data Write Command

COMMANDLI.: first byte

DAO to Register name Register Content_s Remarks
DA7 Status Function
0
1 0
2 0
3 0
4 1
5 0 ) e
5 5 COMMAND1 identification code
7 1

COMMANDZ1: second byte

DAO to . Register Contents
Register name -
DA7 Status Function

0

0 co
1
0

1 C1
1
0

2 c2
1 Character code 0 to 3FH
0

3 C3
1
0

4 (o23
1
0

5 C5
1

6 0

. at 0 Character attributé QFF
1 Character attribfitg"ON

Note

On system reset with RST, the status of al

COMMAND?2: Vertical Display Pg
COMMAND?2: first byte

DAO to
DA7

Register name

Setting Command

Remarks

Height

1H/pixel

2H/pixel

3H/pixel

1H/pixel

First row vertical character size

Height

1H/pixel

2H/pixel

3H/pixel

1H/pixel

Second row vertical character size

COMMAND? identification code
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COMMAND?2: second byte

DAO to ’ Register Contents
Register name - Remarks
DA7 Status Function

0 Initial vertical coordinate position determined by

0 VPO 5
1 VS=Hx|[2 Y 2° VPu

n=20

0

1 VP1 where H is the horizontal synchronization pulse period
! HSYNC
° L

2 VP2
! L
0 _

3 VP3 VSYNC Vs
1
0

4 VP4
1 Character dispkay firea

COMMANDS3: first byte

DAO to ’
Register name Remarks
DA7 9 Status
0 HS10
; First row horizontal character size

3Tc/pixel

! HS11 1Tc/pixel

Width
1Tc/pixel i
- Second row horizontal character

2T /pixel size
3Tc/pixel
1Tc/pixel
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COMMANDZ3: second byte

DAO to ) Register Contents
Register name - Remarks
DA7 Status Function

0

0 HPO
1
0

1 HP1 1 The initial horizontal coordinate position is given by
0 5

2 HP2 1 HS = Te x |2, 2" HPn
0 n=0

3 HP3
1 where T¢ is the OSCIN and OSCOUT operation mode oscillatio
0 period

4 HP4
1
0

5 HP5
1

6 0

7 0 Second byte identification bit

Note

On system reset with RST, the status of all registersis set to 0.

COMMANDA4: Display Control Setting Command
COMMANDA4: first byte

DAO to .
Register name Remarks
DA7 g Status

0 A system reset also occurs when

0 SYSRST 1 CS goes LOW
0 External synchronization is

1 OSCSTP effective only when the character
1 display is OFF
0

2 CB 1 When BCL is HIGH only

3 TSTMOD 0 Test mode should not be selected
1 during normal operation

4 0

5 0

6 1

7 1

Remarks

When blinking inverse characters,
characters alternate between
normal and inverse

Selects blinki iod
Bfinking period 1.0 s clects biinking perio

‘Border OFF
Border ON
Interlaced scanning, 262.5 Hffield
Non-interlaced scanning, 263 H/field

Second byte identification bit

Note ¢
On system reset with RST, the status of all registersisset to 0.
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COMMANDS: Synchronization Signal Control Setting Command

COMMANDS: first byte

DAO to

Register Contents

Register name Remarks
DA7 g Status Function

0 External synchronization

0 INT —
1 Internal synchronization
0

1 BCL 1 Background color when LOW
0 PHL PHO Phase

2 PHO 5
1 0 0 w2 ? et mo

0 1 p only G backgroging
luegblack). Othepiigé, there

0 1 0 312 i

3 PHL 1 1 1 In phase

4 1

5 0 . A

6 1 COMMANDS identification code

7 1

COMMANDS: second byte

DAO to . Register Contents ¢~
Register name —= Remarks
DA7 Status Fungfiop
0
0 SNO
1 SN3
0
1 SN1 .
1 External, horizontal
0 synchronization signal detection
2 SN2
1
0
3 SN3
1
4 0
5 0
6 0
7 0
Note

The display is 24 charactersBy* 10 rows,|arge:
panded. The display memory address.is.st

00 Ot

02 03 04 05 06 07 08 09 OA OB OC 0D OE OF

14 15 16 17HEX
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Composite Video Output

IRE Voo
100 —— —— 3.0

0 L S —~ 285

28 1

20 ——

-20 ——

~40 ——

Relative carrier amplitude (IRE)
100
90
46
20
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characteristics, and f
of the performance 5

y-and aII |n?ot;mat|on described or contained herein are subject to change without notice due to
produ 1{echn}bl@gy improvement, etc. When designing equipment, refer to the "Delivery Specification"
ANYE product that you intend to use.

B |nformation (|nclud|ng circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO 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 July, 2001. Specifications and information herein are subject to

change without notice.
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