Ordering number:ENN4359A

CMOS IC

LC74721, LC74721M

SA//MYO On-screen Video Display Controllers

for NTSC or PAL-M

Overview Package Dimensijq
The LC74721 and LC74721M are CMOS, video display  unit:mm
controllers for superimposing text and low-level graphics  3557a.pIP24S
onto an NTSC or PAL-M compatible television receiver.
Up to 240, 8 x 8-pixel characters can be displayed under
microprocessor control on a 24-character by 10-line dis-
play.

TheLC74721 and LC74721M feature selectable pixel width
and height, and 64 vertical and 64 horizontal display start
positions. It also features aflashing enable bit for each char-
acter position.

The LC74721 and LC74721M operate from a 5V supply.

0.25

The LC74721 is available in 24-pin DIPs, and the \'g 8
LC74721M, in 24-pin MFPs, ] <3
Features s ©

» Complete text and graphics vide overlay ci rcwtry
* 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 separat

SANYO : DIP24S

[LC74721M]
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» Approximately 0.5 or 1 s period charat:l;er flashi Qg,‘op- AT
tion.

* NTSC or PAL-M format compati bmia "

» 8-bit serial input format. = 35

* 5V supply. O

* 24-pin plastic DIP (300m
(375mil).
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require extremely high levels of reliability, such as life-support systems, aircraft's
or other applications whose failure can be reasonably expected to result in serious
physmal aﬁdjror materlal damage. Consult with your SANYO representative nearest you before using
any SANYG' 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
80101TN (KT)/D2293 JN B8-0377, A8-9893 N0.4359-1/12



LC74721, 74721M

Block Diagram
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LC74721, 74721M

Pin Functions

Number Name Description

1 Vss1 Ground

2 XIN ) ) ) . .

3 XOUT Internal sync signal crystal oscillator capacitor connections or externil‘ clock input (2fgc or 4fgc)

4 CTRL1 Clock input mode select. HIGH for external clock input mode, and EE)W fér.crystal oscillator
mode.

5 CSYNOUT Composite synchronization signal output. During reset (RST L,@W’) crystal osglllamr clock is
output. No output for internal reset command

6 OSCIN LC oscillator input. LC circuit for pixel clock generation character ou

7 OSCOuUT LC oscillator output. LC circuit for pixel clock generatiogy c

8 SYNC External synchromzatlon signal check output. During.fegét (ﬁ
output for internal reset command

9 Cs Serial data input enable when LOW, with pull-upfesistance

10 SCLK Clock input for serial data input, with pull-up rgs“;iyénce

11 SIN Serial data input, with pull-up resistance .

12 Vbp2

13 CvouT

14 NC

15 CVIN

17 SYNCIN

18 SEPC g’amtor conﬁecﬁon. Leave open if not used

19 SEPOUT it,output. Outputs SYNCIN signal if internal sync

20 SEPIN

21 CTRL2

22 CTRL3

23 RST

Specifications
Absolute Maximum Ratings

Parameter Ratings Unit
Supply voltage Vgg-0.31t0 Vgg+7.0 \
Input voltage Vgs-0.3t0 Vpp+0.3| V
Output voltage Vgg—-0.3 to Vpp+0.3 \
Allowable power dissipation 350 mw
Operating temperature -30to +70| °C
Storage temperature —40to +125| °C
Reommended Operating C
Paramater” Conditions Ratings Unit
Logic supply voltage 5.0 \%
Analog supply voltage" 5.0 \%
Logic supply voltag'én_ nge 451055 \Y
Analog supply ):Lé'iteﬁj‘e ran 4.51t0 (1.27Vpp1) \%
vsst [ 1] @ VDD1
xn [z 23] msT
xouT [3] [22] oL
crRLt [4] (21] cTRL2
csynour [ 5 | [20] sepin
osoN [6| | c7a721 [19] sepout
oscouT E LC74721M 1_—8| SEPC
syne [ ] 17] syNw
s [9] 16] VoD
scik [10] [15] cvin
sin [11] 1__4] NG
vop2 [12 [13] cvour )
Top view

No0.4359-3/12




LC74721, 74721M

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

- Ratings .
Parameter Symbol Conditions - Unit
min typ max
. All outputs open, 7.159MHz crystal oscillator,
Vpp1 logic supply current IbD1 8MHz pLC ostr:’illator ¥ 15| mA
Vpp2 analog supply current Ipp2 | VDD2=5V mA
CVIN input leakage current L1
CVOUT output leakage current IL2
CTRL1, CTRL2, CTRL3 and OSCIN low-level | ViV
input current IL I=¥SS1
RST, CS, SIN, SCLK, CTRL1, SEPIN, CTRL2 | VI_V
and CTRL3 high-level input current IH I=¥DD1
RST, CS, SIN and SCLK low-level input voltage VL1
CTRL1, CTRL2, CTRL3 and SEPIN low-level v
input voltage IL2
RST, CS, SIN and SCLK high-level input
voltage ViH1 ‘ v
CTRL1, CTRL2, CTRL3 and SEPIN high-level i
input voltage ViH2 Vop1#0:3|
CVIN composite video input voltage Vi1 Measured peak to peak Vp-p
SYNCIN composite video input voltage Vi2 Measured peak to peak 25| Vp-p
XIN input voltage Vi3 External clock input, fn&=2 5C or 5.0| Vp-p
CSYNOUT, SYNC and SEPOUT low-level _ -
output voltage VoL1 Vpp1=4.5V, IgL LO}_[:I’[A 1.0 \%
CSYNOUT, SYNC and SEPOUT high-level v v
output voltage OH1
0.82 0.94 \Y,
CVOUT sync voltage
0.99 111 \%
1.39 1.51 \%
CVOUT pedestal voltage
1.56 1.68 \Y
1.10 1.22 \Y
CVOUT low-level color burst voltage
1.27 1.39 \Y
. 1.70 1.82 \%
CVOUT high-level color burst voltage
1.86 1.98 \Y
1.54 1.66 \Y
CVOUT low-level background color voltage
1.71 1.83 \Y
. 2.06 2.18 \%
CVOUT high-level background color voltage
2.23 2.35 \
1.62 1.74 \Y
CVOUT border voltage
1.80 1.92 \Y
2.73 2.85 \Y
CVOUT character voltage
2.92 3.04 \Y
RST, CS, SIN and SCLK pull-up registénce S 25 50 9| kQ
NTSCA2f5C) 7.159 MHz
XIN and XOUT oscillator freq I}P‘i’§ﬁ (4fsc) 14.318 MHz
A PAL-M (4fgC) 14.302 MHz
OSCIN and OSCOUT osgillgtor frequ ‘LC oscillator 5 10| MHz
Notes
1.CVpouraV
s at Ta# 3010 +75°C, Vppy = 520.5V
" Ratings .
Symbol Conditions - Unit
’ min typ max
SCLK inpufspylséuidth tW(SCLK) 200 ns
CS high-level infut plitsewidth tw(cs) 1 s
CS input setup time tsu(cs) 200 ns
SIN data input setup time s tSU(SIN) 200 ns
CS input hold time tH(CS) 2 us
SIN data input hold time tH(SIN) 200 ns
8-bit data word write time tWORD 4.2 us
RAM data write time tWwT 1 us

No0.4359-4/12



LC74721, 74721M

Serial Data Input Timing
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]

o ’ jL/_“‘Q:ZJ

tsusing | tHsin
SIN -
[ l
:word
ety —]
SCLK ,l l | III l
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Display Control Command Structure
The display control commands, COMMANDO to COM-
MANDS, are shifted in 8-bit serial units. Thefirst byte of
command consists of an identification code and data. T
second byte consists of data only. Once the command id

€ is written. If COMMANDL1 is
isptay chafafter write mode begins and the
oes not ghahge. When CS is HIGH, COM-
MANDO TSiet.

Display Control Command Data

Second byte

Command Command code Data or register storing data
6 5 6 5 4 3 2 1 0
COMMANDOO
Display memory (VRAM) write 0 0 H4 H3 H2 H1 HO

address setting command
COMMANDO1

Display character data write
command

COMMANDO2

Vertical display position and
character size setting
command

COMMANDO3

Horizontal display position and
character size setting
command
COMMANDO4
Display control setting
command
COMMANDO5
Synchronization si
setting command |

VS10 0 FS VP5 | VP4 | VP3 | VP2 | VP1 | VPO

HS11 | HS10 0 LC HPS5 | HP4 | HP3 | HP2 | HP1 | HPO

OSC | SYS DSP
CB sTP | RST 0 0 NON | EG BK1 | BKO RV ON

PHO | BCL | INT 0 RN2 | RN1 [ RNO | SN3 | SN2 | SN1 | SNO

N0.4359-5/12



LC74721, 74721M

COMMANDO: Display Memory Write Address Setting Command
COMMANDO: first byte

DAO to . Register Contents
Register name - Remarks
DA7 Status Function
0
0 VO
1
0
1 V1
1 Display memory address 0 to 9H
0
2 V2
1
0
3 V3
1
4 0
5 0 . I
8 0 COMMANDO identification code
7 1

COMMANDO: second byte

Register Contents
DAO to Register name 9 - Remarks
DA7 Status Functiory
0
0 HO
1
0
1 H1
1
2 H2 (1J Display memory addres
0
3 H3
1
0
4 H4
1
5 0
6 0
7 0
Note

COMMANDLI: first byte

DAO to
DA7

Remarks

Register name -
Function

After command is input, display
character data write mode is set
until CS is set HIGH

N0.4359-6/12



LC74721, 74721M

COMMAND1: second byte

DAO to ’ Register Contents
Register name - Remarks
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 C4
1
0

5 C5
1

6 0

- at 0 Character attribute OFF
1 Character attribute ON

Note

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

COMMAND?2: Vertical Display Position and Characte
COMMAND?2: first byte

DAO to

Register name Remarks
DA7 9 Status

0

0 VS10 VSi1
1 0

First row vertical character size

0

1 VS11 1 1I;!Tpi9€él
0

2 VS20
1

2H/pixel

3H/pixel

1H/pixel

Second row vertical character size

No.4359-7/12



LC74721, 74721M

COMMAND?2: second byte

Register Contents
DAO to Register name g - Remarks
DA7 Status Function
0 Initial vertical coordinate position determined by
0 VPO S
1 VS=Hx |2 3 2" VPn
n=0
0
1 VP1 where H is the horizontal synchronization pulse period
1 HSYNC
0 L
2 VP2
' |
0 — |
3 vP3 VSYNC
1
0
4 VP4 HS
1
0
5 VP5
1
6 Fs 0 2fg crystal oscillator frequency
1 4fgc crystal oscillator frequenc
7 0 Second byte identification bit ¢
Note

On system reset with RST, the status of all registersi

COMMANDS3: Horizontal Display Position
COMMANDZS: first byte

DAO to
DA7

Register name

tiig Command

Status

Remarks

HS10

Width

1Tc/pixel

2Tc/pixel

First row horizontal character size

3Tc/pixel

1Tc/pixel

Width

1Tc/pixel

2Tc/pixel

Second row horizontal character
size

3Tc/pixel

1Tc/pixel

COMMAND3 identification code

No0.4359-8/12



LC74721, 74721M

COMMAND3: 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 S egordinate

- n % ey

2 HP2 T HS=Tcx |2 )2 HPnJ & set in 6°bits, HEO 10
0 n=20 ) Hit

3 HP3
1 where T is the OSCIN and OSCOUT operation mode oscillatj@
0 period

4 HP4
1
0

5 HP5
1

5 c 0 LC oscillator dot clock ts the det gtock used for the

L

1 Crystal oscillator dot clock

7 0 Second byte identification bit

Note

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

COMMAND4: Display Control Setting Command

COMMANDA4: first byte

Registe ntents
DAO to Register name giete ,:9 - Remarks
DA7 Status Function
0 A system reset also occurs when
0 SYSRST 1 CS goes LOW
0
1 0SCSTP E_xternal sync mode character
1 display
0 .
2 CB 1 When BCL is HIGH only
0 Test mode should not be selected
s TSTMOD 1 during normal operation
4 0
5 0
6 1
7 1

COMMANDA4: second b

DAO to ) Regjister Contents
DA7 Register name o - Remarks
. : Function
FF

0 -E. 5
1 se chqgéqgé’fs OFF

aracters ON

Blinking’ QEF When blinking inverse characters,

2 - characters alternate between

normal and inverse

Selects blinking period

Border OFF

Interlaced/non-interlaced

Border ON

switching

Interlaced scanning, 262.5 H/field

Non-interlaced scanning, 263 H/field

Second byte identification bit

Note

On system reset with RST the status of all registersisset to 0.

N0.4359-9/12




LC74721, 74721M

COMMANDS: Synchronization Signal Control Setting Command
COMMANDS: first byte

Register Contents
DAO to Register name 9 - Remarks
DAY Status Function
0 INT 0 External synchronization SWité:F'\"é&*petween external and
1 Internal synchronization [ ak syriehronization
1 BCL 0 Background color available -
1 Background color not available (background level only set)
2 PHO 0 PH1 PHO Background color's phase
1 0 0 w2 Phase seleCiih, In PAL-M rfode,
s only offe backgedusid
0 1 T s i
0 1 0 312 ‘
3 PH1 1 1 1 In phase
4 1 E
5 0 . I
5 1 COMMANDS identification code
7 1
COMMANDS: second byte
DAO to .
Register name Remarks
DAY g Status
0
0 SNO
1 External sync signal detection
0 control. Determines when the
1 SN1 1 signal goes from ON to OFF.
Selects the sampling period, in
2 SN2 0 units of the horizontal sync signal
1 cycle (1H), for which the sync
0 continues and cannot be detected.
3 SN3
1
0 . )
4 RNO 3 External sync signal detection
1 ﬁon frequency control. Determines when the
0 0 times signal goes from OFF to ON.
5 RN1 4 times Selects the sampling period, in
1 3 times units of the horizontal sync signal
0 - cycle (1H), for which the sync
6 RN2 1 16 times continues and can be detected.
7 0
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LC74721, 74721M

Display Configuration

The display is 24 characters by 10 rows large. Up to 240  dressin the range O to 9 and a column address in the range
characters can be displayed, unless the character sizeis 0to 23.

expanded. The display memory addressis set asarow ad-

-t

- 24 characters

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

10
lines

9

00 01 02 03 04 05 06 07 08 09 OA 15 16 17 HEX

Composite Video Output
CVOUT Output Waveform (Vpp2=5.00V)

1.0 Vsync
—r— 3.00

0.8 Vsync
280 —1—

—|— 292

RSL -

082 —— Vsn —L— o099
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LC74721, 74721M

Output voltage level Symbol Output voltage at 0.8V sync (V) Output voltage at 1.0V sync (V)

Character VCHA 2.73 2.92
High-level background color VRSH 2.06 2.23
High-level color burst VcBH 1.70 1.86
Low-level background color VRsL 154 171
Border VBK 1.62

Pedestal Vpp 1.39

Low-level color burst VcBL 1.10

Sync VgN 0.82

Note

VDD2 =5.00v

cfs in the independent state, and are not guarantees
he described products as mounted in the customers

product/fégunqlogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the S‘ANYO product that you intend to use.

B |nformation (including 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 August, 2001. Specifications and information herein are subject to

change without notice.
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