Ordering number: EN4246

CMOS Lsl

i LC7472M

On-screen Video Display Controller
for NTSC or PAL-M

OVERVIEW PINOUT
The LC7472M is a CMOS, video display controller for
superimposing text and low-level graphics onto an vss1 [1) 121 voo
NTSC or PAL-M compatible television receiver. Up to XN E @ .
240, 8 x 8-pixel characters can be displayed under
microprocessor control on a 24-character by 10-line xour [ z] et
display. CTAL1 [4] (21] cThLe
The LC7472M features selectable pixel width and csmout [5] 0] sePiy
height, and 64 vertical and 64 horizontal display start oson [6] LC7472M [19] sepout
positions. It also features a flashing enable bit for each oscouT E E SEPC
character position. se (8] [17] synm
The LC7472M operates from 2 5 V supply and is T5 [0 [16] voor
available in 24-pin SOPs. soik [fo] 5] cviv
s [11] [14] ne

FEATURES vooe_[12] 13] cvour
* 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 $eparation cir-

cuitry
* Approximately 0.5 or 1 s period character flashing

option

¢ NTSC or PAL-M format compalibility
* B-bit serial input format

* 5 V supply

* 24-pin SOP
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LC7472M

PIN DESCRIPTION

Number Name Description

1 V351 Ground

2 XIN Crystal oscillator input

L] XouT Crystal oscillalor output

4 CTRL1 Crystal oscillator input select. HIGH for extemal (2isC} clock input mode

5 CSYNOUT Composile synchronization signal outpul. During resel {AST LOW), crystat oscillator clock is output.
No output for intemal resat command

6 OSCIN LC oscillator inpul LC cirouit for pixel clock generafion characler output

7 OSCoUT LG oscillator output, LC circuit for pixel clock generation character output

8 SYNC External synchr_onization signal check output. During reset (RST LOW), pixel clock is output.
No output for inlemnal reset command

9 [} Serial data input enable when LOW, with pul-up resistance

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

b SIN Serial data inpul, with pull-up resistance

12 vDD2 Power supply for composite video image signal level modulation (for analeg sysiem)

13 CVouT Composite video image signal output

14 NC No connection

15 CVIN Composile video image signal input

16 [0, 53] 5 V power supply for digital system

17 - SYNCN Synchronization s'eparau'on gircuit inpulL It internal synclseparalion :_:ircyit is'nol used,
use SYNCIN to input an external horizontal or composile synchronization signal,

18 SEPC Synchronization: separation circuit medulator capacitor connection. Leave open if not used.

19 SEPOLT Compo{ﬂa §ynchronizalion separalion circuit oufput. Oulputs SYNCIN signal it inlernal sync
separation is not used.

20 SEPIN Vertical synchronization signal input. Tie to VDD1 if nol used.

21 CTRL2 NTSC/PAL-M sync signal generation method selec! input. LOW for NTSC

2 CTRLS SEPIN inpul control. VSYNC input signal when LOW

23 RST System reset input, with pullup resistance

24 VDD1 & V power supply for digital system

SPECIFICATIONS '

Absolute Maximum Ratings

Parameter Symbeol Rating Unit
Supply voltags range Voos'Vpoe Ves — 03 to Vs + 70 v
Inpul voltage ranga Vi Vs — 0.3 fo Vpp + 0.3 v
Culput voltage range Vo - Vss = 03 fo Vpp + 0.3 Vv
Power dissipation Po 350 mw
Cporating temperature range Topr -3 o 70 °C
Storage temperature range Ty —40 to 125 °C
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LC7472M

Recommended Operating Conditions

Ta = 25 °C

Parameter Symbeol Rating Unit
Logic supply voltage Voot 50 v
Analog supply vollage Vooz 60 v
Logic supply voltage range : Voot ' 45 to 5.5 v
Analog supply voltage range Vo 45 to (1.27 - Vppi) b)

Electrical Characteristics
Voo = 5 V, T, = =30 to 70 °C unless otherwise noted

Rating
Parameter Symbol Condltion Unit
min typ max

All outpuis open, :
Logic supply currenl 1ot 7.159 MHz crystai oscillator, - - 15 mA
8 MHz LC oscillator

Analog supply cument Inme Vop =6V - - 20 mA
CVIN inpi.tl leakage current I - - 1 pA
CVOUT cuiput leakage current Iz - - 1 pA

CTRL1, CTRL2, CTRL3 and OSCIN

LOW-level input current e Vi = Vest v - - HA

RST, T8, SIN, SCLK, CTRL1, :
SEPIN, CTRL2 and CTRL3 Iy Vi'= Vops - - 1.0 HA
HiGH-leve! inpul current

RST, TS, SIN and SCLK LOW-level

input voltage Vi Vss - 03 - 0.2Vop1 v
LWl e vlge Vs -] - | oowm |
EEE". ‘Eﬁ;gﬂu and SCLK HIGH-leval Vin oo ] Vopr + 03 v
Hc.lrgl-li.-}e'wgl.ni:ll'nﬁt 3;?3;3; and SEPN Vina 0.7Voo1 - Voot + 0.3 v
CVIN composile video inpul voltage Vit Measured peak to peak - 20 - Vop
‘?JII:SLN composile video input Vio Measured peck to pek ) 20 25 Yoo
XN input votiage Va E:b:m?.’égmgr Tifj::loa MHz 020 - 50 Vo

CSYNOUT, SYNC and SEPOUT v, Vopr = 45 V, . 10 v
LOW-evel output voltage out loL = 1.0 mA - - ‘

CSYNOUT, SYNC and SEPOUT v Vopr = 45 V, 35 . . v
HIGH-level output vollage ot low = —1.0 mA :

CVOUT SYNG voltage Vs 0.88 1.00 112 v
CVOUT podestal voltage Vep 144 1.56 1.68 v
50\{'2;191' L OW-level color bar strobe Ven, 1145 127 199 v

VDm = 50 V

CVOUT HIGH-leval color bar strobe

votags | Veeu 1.75 1.87 1,89 v
CVOUT LOW-level background color

vollage Vast 1,89 1.1 1.83 v
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Rating
Parameter Symbol Condttlon Unit
min typ max
‘?o\{t(:;l;l' HIGH-level background color Ve 212 594 ™ v
CVOUT border voltage Vo Vooz = 80 ¥ 158 170 1.82 ¥
CVOUT character vollage Voua 2.74 2,86 298 v
E.i?;'lanc?a' SIN and SCLX pull-up Fou Eo;lzzggsa?npiﬁzﬁonaj 25 50 9 Q.
NTSC (2fse} - 7.159 - MHz
XIN and XOUT oscillalor frequency foscs
PAL-M (dfsc) - 14,302 - MHz
fr’esqm c;"" OSCOUT escilator fosca LC oscillator 5 - 10 MHz
Timing Characteristics
Vppr = 5035 V, T. = -30 10 75 °C
Rating
Parameter Symbol Unit
min typ max
SCLK input pulsewidth bwiscLg 200 - - ns
TS HiGH-level input pulsewidth twics) 1 - - T
TS input setup time tsuics) 200 - - ns
SIN data input setup time tsugsin) 200 - - ns
TS input hold tme tics) 2 - - ps
SIN data input hold lime 1HEIN 200 - - ns
8-bit data word write time worp 4.2 - - us
RAM data write time bwr 1 - - ns
twies)
& N
tsuics) |t'w¢scu<{ 'W(SCLK') thies)
SCLK
SIN
[+3]

0

1

"3 46 6 7
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L.C7472M

DISPLAY CONTROL FEATURES AND CHARACTERISTICS

Display Control Command Structure

The display control commands, COMMANDO to
COMMANDS, are shifted in 8-bit serial units. The first
byte 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

Display Control Command Data

written, it is saved untl the pext time the first byte is
written. If COMMANDI is written, the display charac-
ter write mode begins and the first byte does not change.
When CS is HIGH, COMMANDO is set.

First byte Second byte
Command Command code Data of register stodng data Data or fegister sloring data
7 ] 5 4 3 2 ] [} 7 ] ‘s 4 3 2 1 o
COMMANDD
Display memory {VRAM} wrile 1 1] L] ] V3 vz vi Yo 0 0 0 4 H3 H2 H1 Ho
address setting command
COMMAND{
Display character data wrila 1 [ 0 1 0 [4 0 [ al 0 cs c4 al 2 (o] co
command
COMMAND?
Verloal display postion and 1 [ 1 (i} vax | vszo [ vsit | vsio 0 0 ¥Ps | wPe | vPa VP2 VP VPO
character alte selting commend
COMMANDY
Horizontal display position and 1 0 1 i HS2( | HS20 | HS11 | HS{0 0 0 HPS HP§ HP3 HP2 HR{ HPD
character slze eetting d
COMMANDY TST 0sC SY8 DsP
Dispiay contol sefing command 1 1 0 0 MaD cB STP RET ] i} NON EG BK1 BKO Ry ON
COMMANDS
Synchronizalion signal contral setting 1 1 0 1 PHt PHO BCL INT 0 0 0 0 BN3 SN2 §N{ SNO
command
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LC7472M

COMMANDO: Display Memory Write Address Setting Command

COMMANDQO: first byte

DAG to Reglstor Reglster Contents
DAY name Remarks
Status Function
¢
0 Vo
1
0
1 Vi
1
Display memory address 0 o 9H
]
2 Ve
1
0
K] ]
1
4 - 0
1] - ]
COMMANDO identification code
[ - 0
7 - 1
COMMANDO: second hyte
DAG o Reglster Register Contents Romarks
DA7 hame - Status Funttlon
0
0 Ho
1
0
1 H1
1
0
2 Hz2 Display memory address 0 to 17H
1
0
3 Ha
1
0
4 H4
1
5 - 0
6 - 0
7 - 0 Second byte idantification kil
Note

On system reset with RST, the status of all registers is set to 0.
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g

COMMAND1: Display Character Data Write Command

COMMAND1: first byte

DAO to Reglster Reglster Contents Homarks

DA7 Name Status Function

0 - 0

1 - 0

2 - 0

3 - 0

4 - 1

6 - ] After command is input, display

COMMAND1 identification code character daia write mode is set unl

6 - 0 CS is sot HIGH,

7 - 1

COMMAND1: second byte

DAD to Reglster

Reglster Contents

Remarks
DA7 _ fame Status Functlon
0
0 Co
1
0
1 Ci
i
0
2 c2
1
Charagter code 0 to 3FH
0]
3 C3
1
0
4 C4
1
0
5 C5
1
6 - 0
0 Character attribute OFF
7 al
1 Character atiributs ON
Note

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

No. 4246—8/14



LC7472M

g

COMMAND?2: Vertical Display Position and Character Size Setting Command
COMMAND?2: first byte

DAD to Reglater Register Contents
DA7 name Remarks
Status Functlon
0 VD) V510 Helght
1] VS10
3 0 0 1H/pixel
0 1 2H/pixel First row vertical character size
0 ! 0 SHipixel
1 Vsii
1 1 1 1H/pixel
0 vs21 Vs20 Helght
2 Vs20
1 0 0 1H/pixal
0 1 2H/pixel Second row vertical characler size
0 1 0 3H/pixel
3 V521
i 1 1 1H/pixel
4 - 0
5 - 1
COMMAND2 identification code
) - ]
7 - 1
COMMAND?2: second byte
DAD to Reglstor Reglster Contents
DA7 name Remarks
Stalus Function
0 : '
o VPG Initial verfical coordinate posilicn delermined by
i 5
VS=H><[2 Zzﬂvpn]
0 n=10
1 Vi1 where H Is the horizontal synchronization pulse period.
1
) w2 0 FE¥RE
1 —l_ The initial vertical coordinale position
I is set in 6 bits, VPO to VPS5, where
0 _J the Isb, VPO, comresponds fo 2H,
0
4 VP4 Hs
1 Character display area
0
5 VPS
1
6 - 0
T - 0 Second byle identification bit
Note

On system reset with RST, the status of all registers is set to 0.
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COMMAND3: Horizontal Display Position and Character Size Setting Command
COMMANDS; first byte

DAD 1o Reglster Reglster Contents Romarks
DA7 nama Status Functlon
0 HS11 Hs10 Width
0 HS10
3 0 0 1Tefpixel
0 1 2Tc/pixel First row horizontal character size
0 .
1 1] ATe/pixel
1 HSt1 P
1 1 1 Tefpinel
0 HS21 Hs20 Width
2 HS20
1 0 0 1Tc/pixel
0 1 2To/pixel Second row horizontal character size
0 .
i 0 3Tc/pixel
a HS21 P
1 1 1 1Te/pixel
4 - 1
5 - 1
COMMANDS identificalion code
6 - 0
7 - 1

COMMANDS3: second byte

DAO to Reglstor Reglster Contents
Remarks
DA7 name Stalus Function
0
0 HPO
1
0
1 HM
1
0 The initial horizontal coordinate position is given by
2 HP2 1 5 The Initial horizontal coordinate
HS = Te x (2 2 20 HPn) position is set in & bils,
0 n=20 HPO lo HPS, where the Isb,
3 HP3 where T; is the OSCIN and OSCOUT operation mode oscillation HPO, comesponds to 2Tc.
1 period. :
0
4 HP4
i
0
b HPs
1
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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COMMAND 4: Display Contro! Setting Command
COMMANDA4: first byte

DAO 1o Reglster Reglster Contents Rommari
DA7 name emarks
Status Function
0 pu—
0 SYSRST Resels all registers and fums the display OFF when HIGH A system resel also ocours when CS
1 : goes LOW.
0 External synchronization is effective
1 0SCsTP Crystal and LC oscillator circuitry enable when LOW only when the character display is
1 OFF.
0
2 cB Color bar strobe signal is output when LOW. When BCL is HIGH only.
1
0
; Test mode should not be selacted
3 TSTMOD 1 Test operation mode when HIGH during normal operation.
4 - 0
5 - 0
COMMAND4 identification code -
6 - 1
7 -~ 1

COMMAND4: second byte

DAO 1o Reglster Register Contents Romarks
DAT hame . Status Funetlon
0
0 DSPON Charagter displayON when HIGH
i
0
1 RV Inverse characlers ON when HIGH
1
0 When blinking inverse characters,
2 BKo Blinking ON when HIGH characlers alternate betwean normal
1 and inverse,
] Blinking pericd 0.5 s ‘
a3 BK1 Selects blinking period.
1 Blinking pericd 1.0 s
0 Border OFF
4 EG
1 Border ON
0 Interlaced scanning, 262.5 H/field
5 NON
1 Non-interlaced scanning, 263 Hifield
6 - o
7 - 0 Second byle identification bit
Note

On system reset with RST, the status of all registers is set to 0.
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O

COMMANDS: Synchronization Signal Control Setting Command
COMMANDS: first byte

0AO to Reglster Reglster Contents Remarks
DA7 name Stalus Funetlon
‘ ’ 0 External synchronization
o INT
1 Internal synchronization
0 . oo
Only available with internal
1 BCL 1 Background color when LOW synchronization
0 PHI1 PHO Phase
2 PHO
1 0 0 w2 Phase seleclion. In PAL-M mode,
0 1 . T there is only one background calor
{blue-black). Otherwise, there are
0 1 0 3n2 . 4 types.
3 PH1
i 1 1 In phase
4 - 1
5 - 0
COMMANDS identification cods
<] - 1
7 - 1

COMMANDS: second byte

DAO 1o Reglster Regiater Contenls Romarks
DA7 name Status Funciion

0

0 SNo
1 SN3 | SN2 | SN1 | SNo Detection frequency
0 0 0 0 0 No delection

1 SN1 -
! 0 0 ° ! 16 times E):lernal. horﬁzonlal gynchronization
0 0 0 1 0 42 fimes signal detection

2 SN2
1 ] 1 ] 0 64 fimes
0 1 0 G 0 128 times

3 SN
1

4 - 0

5 - 0

6 - 0

7 - 0 Second byle idenlification bit

Note

On system reset with RST, the status of all registers is set to 0.
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Display Configuration

The display is 24 characters by 10 rows large. Up to 240 address in tbe range 0 to 9 and a column address in the
characters can be displayed, unless the character size is range O to 23.
expanded. The display memory address is set as a row

- 24 characters -
00 01 02 O3 04 05 08 07 08 00 10 11 12 13 14 15 16 17 18 18 20 21 22 23

o0 01 02 03 04 05 068 07 08 09 QA OB OC 0D OE OF 10 41_12 13 14 15 16 17 HEX

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power gontrol 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 preducts described or contained hergin for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ 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 respansibility for any fdult or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC GO, LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (inchiding circuit diagrams and circuit parameters) herem is for example only; it is not guarant-
eed 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.
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)

Composite Video Output

IRE Voo
100 0 -—— 30
90 — — zss
8 — —+ 222
28 _1_ 86 |RE —+ 197
20 - —— 1.85
10 —— — — 1T
8 - 168
0 401RE r —— 157
=20 ot . —+ 128
-40 —— 1.00
1H
Relative canler amplitude (IRE) | Output voltage amplitude (V)
100 3.000
f0 2.857
46 2228
20 1.857
10 1.714
8 1.685
0 1.5M1
—20 1.285
=40 1.000
Note
Vo = 50 V
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