Ordering number; EN4359A |

CMOS LS|
LC74721, LC74721M

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

Overview
The LC74721 and LC74721M are CMOS, video display » NTSC or PAL-M format compatibility
controllers for superimposing text and low-level graph- « 8-bit serial input format

ics onto an NTSC or PAL-M compatible television * 5 V supply

receiver, Up to 240, 8 x 8-pixel characters can be * 24-pin plastic DIP (300 mil) and 24-pin plastic MFP
displayed under microprocessor control on a 24-charac- (375 mil)

ter by 10-line display.

The LC74721 and LC74721M feature selectable pixel ~ PIN Assignment
width and height, and 64 vertical and 64 horizontal
display start positions. It also features a flashing enable

S
bit for each character position. vss1 [1] [24] voD1
xn [2] E iy

The I1C74721 and LC74721M operate from a 5 V xout E El CTAL
supply. The LC74721 is available in 24-pin DIPs, and
the LC74721M, in 24-pin MFPs, oTAL1 [4] [21] crhLe

cswout [ s | 20] sepm
Features QSCIN E LC74721 E SEPOUT

o L oscout [7] LC74721M [1g] sepc
» Complete text and graphics video overlay circuitry

* &4-character internal character generator ROM SYne L] 7] svam
+ 8 x 8-pixel characlers Cs e [16] voor
» Three pixel widihs and three pixel heights : sk [10] [15] cvi
» Selectable background color sn [11] 14] ne
+ Built-in synchronization check and separation cir- VOO2 E "_T] cvouT
cuitry Top view
« Approximately 0.5 or 1 s period chayacter flashing
option

Package Dimensions
3067-DIP24S. 3045B-MFP24
[LC74721] [LC74721M]
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LC74721, LC74721M
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LC74721, LC74721M

Pin Functions

Number Name Function

1 V551 Ground

2 XIN
Internal syne signal crystal osciflator capacitor connections or external clock input (2fse or 4fgg)

3 xour

4 CTRLY Clock input mode select. HIGH for external clock input mode, and LOW for crystal oscillator mode
Composite synchronizaltion signal cutput. During reset (RST LOW), crystal oscillalor clock is output,

5 CsYNOUT N ;
o output for internal reset command

B 0SCIN LC oscillator input. LC circuit for pixel clock generation character output

7 OSCouT LC osciliator output. LC circuit for pixel clock generation character output

8 SYNG External synchronization signal check oulput. During reset (RST LOW), pixel clock is output No
output for internal reset command

9 [+ Serial data input ensble when LOW, with pull-up resistance

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

11 SIN Serial data input, with pull-up resistance

12 vDb2 Power supply for composite video image signal level modulation (for analog system)

13 CVouT Composite video image signal output

14 NC No connection

15 CVIN Composite video image signal input

16 VDD1 5 V power supply for digital system
Synchronization separation circuit input. If internal sync separation circuit is not used, usa SYNCIN

17 SYNCIN . . ‘ - ;
to input an external horizontal or composite synchronizafion signal.

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

19 SEPOUT L
separation is nol used.

20 SEPIN Vertical synchronization signal input. Tie o VDD1 if not used.

21 CTRL2 NTSC/PAL-M sync signal generation methad select inpul. LOW for NTSC

22 CTRL3 SEPIN input control. VSYNC input signal when LOW

23 RST System reset inpul, with pull-up resistance

24 vDD1 5 V power supply for digital system

Specifications

Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage range Voor, Voo Vss — 0310 Vss + 7.0 v
Input voltage range V) Vss — 0.3 to Vpp + 0.3 v
Output voltage range Vo Vgs — 03 to Vpp + 0.3 v
Pawer dissipation (T, = 25 °C) Pc 350 mW
Oparating temperature range Topr —30 to +70 °C
Sterage temperaiure range Teyg —40 to +125 G

No0.4359-3/15




LC74721, LC74721M

Recommended Operating Conditions

T. =25 °*C
Parameter Symbol Ratings Unt
Logic supply voltage Voo 5.0 v
Analog supply voltage Vob2 5.0 v
Logic supply voltage range Vpor 45 t0 55 v
Analog supply voltage range Vppe 45 to (1.27Vpp1) \
Electrical Characteristics
Voor = 5V, T. = =30 to +70 °C unless otherwise noted
. Ratings
Parameter Symbol Conditions Unit
min lyp max
All outputs open,
VDD1 logic supply current lo1 7159 MHz crystal oscillator, - - 15 mA
8 MHz LC oscillator
VDD2 analog supply current lonz Vie = 5 V - - 20 mA
CVIN input leakage current Iy - - 1 KA
CVOUT output leakage current IF) - - 1 pA
CTARL1, CTRL2, CTRL3 and OSCIN _
LOW-lavel input current b Vi = Vssi -1.0 - - KA
RST, €S, SIN, SCLK, CTRL1, ‘
SEPIN, CTRL2 and CTHL3 Iy V) = Voo - - 1.0 A
HIGH-level input current
RST, CS, SIN and SCLK LOW-lavel
input vollage Vit Vss - 03 - 0.2Voo1 v
CTRL1, CTRL2, CTRL3 and SEPIN
LOW-level input voltage Vie Ves - 03 - 0.3Vop1 v
RST, TS, SN and SCLK HIGH-lavel
input vollage Vit 0.8V - Voor + 0.3 )
CTRL1, CTRL2, CTRL3 and SEPIN
HIGH-level input voltage Vine 0.7Vo01 - Voor + 03 v
CVIN composite video input veltage Vis Measured peak to peak - 20 - Vop
SYNCIN composite video input Vip Measured peak o peak _ 20 25 Voo
voltage
) External clock input,
XIN input voltage Via I = Yo o s ¢.20 - 5.0 Vop
CSYNOUT, SYNC and SEPOUT v Voot = 45 V, _ 10 v
LOW-level output voltage o1 lop = 1.0 mA - :
CSYNQCUT, SYNC and SEPOUT v Voo = 45 V, 15 _ - v
HIGH-level cutput voltage OHI loy = 1.0 mA ’
See note 1. 0.70 0.82 094 v
CVOUT sync voltagae Vsu
See note 2. 0.87 0.99 1.11 \
See note 1. 1.27 1.39 1.51 v
CVOUT pedestal voltage Veo
See note 2. 1.44 1.56 1.68 b)
See note 1. 0.98 1.10 1.22 v
CVOUT LOW-level color burst voltage Ve,
See note 2. 1.15 1.27 139 v

No.4359-4/15




LC74721, LC74721M

Ratings
Parameler Symbol Conditions Unilt
min typ max
See note 1, 158 1.70 1.82 v
CVOUT HIGH-level color burst voltage VeBH
: See note 2. 1.74 1.86 198 v
GVOUT LOW-level background color Vas, See note 1. 142 1.54 166 v
voltage See nota 2. 1.59 1.71 1.83 v
CYOUT HiGH-level background color See note 1. 54 20 218 v
voltage VasH
g See nole 2. 21 2.3 235 v
See note 1. 1,50 1,62 1.74 )
CVOUT border voliage Vex
Ses note 2, 168 1.80 1.92 Vv
: See note 1. 2.51 273 2.85 v
CVOUT charecter voltage Veua
See note 2. 2.80 2.82 304 v
RST, CS, SIN and SCLK pull-up A Dep_ends on optional 25 50 %0 Q.
resistance seftings at pins
NTSC {2fs.) - 7159 - MHz
XIN and XOUT oscillator frequency foses NTSC (4fsc) - 14.318 - MHz
PAL-M i) - 14.302 - MHz
?SCIN and OSCOUT oscillator fosc LC osdilator 5 _ 10 MHz
requency -
Notes
1. CVour at Vppr = Vop2 = 5 V, 0.8 V sync level
2. CVour at Vpo = Vppz = 5 V, 1.0 V sync level
Timing Characteristics
Vopr = 5 205 V, T, = ~-30 to +73 °C
Ratings
Parameter Symbol Unit
min typ max
SCLK input pulsewidth W(SCLKY 200 - - ns
C8 HIGH-level input pulsewidth twics) 1 - - s
S input setup time tsu(cs) 200 - - ns
SIN data input selup time 15Ny 200 - - ns
CS input hold time tics) 2 - - ps
SIN data input held time tHISING 200 - - ns
8-bit data word write time IWCRD 4.2 - - [TH]
RAM data write tima twr 1 - - us
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LC74721, LC74721M

Serial data input timing

twicsy

TS ’
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Display Control Features And Characteristics g

Display Contro! Command Structure

The display contrel commands, COMMAND{ 10 COM-
MANDS, 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 written,

Display Control Command Data

it is saved until the next time the first byte is ‘written, If
COMMANDI is written, the display character write
mode beging and the first byte does not change. When
CS is HIGH, COMMANDO is set.

Firat byle Second byte
Command Command code Data or tegialer storing data Data or register storing data
7 6 5 4 k] 2 1 0 7 § 5 4 3 H 1 0
COMMANDO
Display memory (VRAM) write 1 0 0 0 Vi V2 V1 Vo 0 ¢ 0 H4 H3 He Hi HO
address seting command
COMMAND1
Display character dala write 1 0 [ 1 0 a ¢ 0 at 0 c5 C4 (o] 7] %] ¢
command
COMMAND2
Verbical display position and 1 [+] 1 ] V821 V520 V311 V810 0 F§ VP5 VP4 VP3 VP2 VPt VP
character 5ize selting command
COMMANDY
Horizontal display position and 1 0 1 1 H521 HS20 HS11 HS1D 0 ic HP5 HP4 HP3 HP2 HP1 HPO
character size sefting command
COMMAND4 TST 0S¢ SYS DsP
Display conbol satting command ! ! 0 ® Lmoo | @ | sp | rer | ¢ O | MON | EG y BRI | BRO [ RY [ o
COMMANDS
Synchranization signal control seling 1 1 0 1 PH1 PHO BCL INT 0 RK2 AN1 RNO SN3 SN2 SH1 SNo
command
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LC74721, LC74721M

COMMANDOQO: Display Memory Write Address Setting Command

COMMANDQ: first byte

DAD to Reglster Register Contents
DA7 name Remarks
Status Function
0
0 Vo
1
[¢]
1 Wi
1
Display memory address 0 to 9H
[¢]
2 74
1
0
3 V3
1
4 - 0
5 - 0
COMMANDO identification code
6 - 0
7 - 1
COMMANDO: second byte
DAO to Register Reglster Contents
DA7 name : Remarks
Status Function
0
0 HO
1
0
1 H1
4
0
2 H2 Display memory address D to 17H
1
0
3 H3
1
0
4 H4
1
5 - 0
6 - 0
7 ' - ] Second byte identification bit
Note

On system reset with RST, the status of all registers is set to 0.
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LC74721, LC74721M

COMMAND1: Display Character Data Write Command

COMMAND1: first byte

DAD to Reglster Reglster Contents
DA7 Remarks
name Status Function
0 - 0
1 - 0
2 - 0
3 - 0
4 - 1
5 - 0 After command is input,
COMMAND1 identification code display character data write mode is
6 - 0 set until TS is set HIGH.
7 - 1

COMMAND1: second byte

DAD 1o Reglster Register Contents
DA7 . Remarks
hame Status Function :

1]

0 co
1
0

1 ¢
1
0

2 c2
1

Character code 0 to 3FH

4]

3 c3
1
0

4 C4
i
0

5 c5 ‘
1

g - 0
0 Character afribute OFF

7 at
1 Character atlribute ON

Note

On system reset with RST, the status of all registers is set o 0.
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LC74721, LC74721M

COMMANDZ2: Vertical Display Position and Character Size Setting Command
COMMAND2: first byte

DAD to Reglster Register Contents
DAY name . Hemarks
Status Function
0 VER VS10 Height
0 V510 -
1 ¢ 0 1H/pixe!
0 1 2H/pixel First row vertical characler siza
4]
] Vs 1 0 3H/pixel
1 1 1 1H/pixel
0 Vs21 V520 Helght
2 V520 :
4 0 0 1 Hfpixel
] 1 ZHrpixg! Second row vertical character size
0
3 VS21 1 ¢ 3H/pixel
1 1 1 1H/pixel
4 - 0
5 - 1
COMMAND? identification code
6 - 0
7 - 1
COMMAND2: second byte
DAD 1o Reglster Register Contents Romark
DA7 name ; emarks
Status Funetion
0 Initial vertical coordinate position determined by
0 VPO 5
! VS=H><(2 3 o Vl’n]
0 n=0
1 VP where H is the horizental synchronization pulse period,
' 1
0 HSYRC
2 VP2
1 _L_l The initial vertical coordinate position
| | is set in 6 bits, VPO 1o VPS5, whera
0 __J the Ish, VPO, corresponds to 2H.
3 VP3
1 VSYNC vs
0
4 VP4
1 HS ‘
Character cisplay area
0
5 VPS
1
0 2fs¢ crystal oscillator frequency
6 FS
1 4fsc crystal oscillator frequency
7 - 0 Second byte identification bit
Note

On system reset with RST, the status of all registers is sel to Q.

No.4359-9/15



LC74721, LC74721M

COMMAND3: Horizontal Display Position and Character Size Setting Command

COMMANDS3: first byte

DAD to Register Register Contents )
DAY hame Remarks
Status Funetion
0 HS™ HS$10 Width
0 HS10
1 0 0 1Te/pixel
0 1 2Tc/pixel First row horizontal character siza
¢ .
1 HS 11 1 0 ITe/ipixel
1 1 1 1Te/pixel
0 HS21 HS20 Width
2 HS20 ‘
1 0 0 1Tc/pixel
0 1, 2Te/pixel Second row horizontal character size
4]
1 3Teipi
3 HS21 0 c/pixel
1 1 1 1Tc/pixel
4 - 1
5 - 1
COMMANDS identification code
B - 0
7 - 1

COMMAND3: second byte

DAD to Register Register Contents Romari
DA7 name : emarks
Status Function

0

0 HPO
1
0

1 HP1
1
0 The initial horizontal coordinate poszon is given by

2 HP2 : 5 y The initial horizental coordinate

HS = Te x (2 Y 2% Hpn | position is set in 6 bits, HPO to

0 n=0 J HPS, where the Isb, HPO,

3 HP3 where T, is the OSCIN and OSCOUT operation mode oscillalion corresponds to 2Tc.
1 period.
o

4 HP4
1
0

5 HP5
1

6 L 0 LC oscillator dot dlock Selacts the dot clock used for the
i Crystal oscillator dot clock character display transverse diraction

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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LC74721, LC74721M

COMMAND 4: Display Control Setting Command

COMMANDA4: first byte

DAD to Register

Register Contents

Remarks
DA? nams Status Function
0 SYSRST 0 A system reset also occurs when CS
1 Resets all registers and turns the display CFF goes LOW.
0 Crystal and LC oscillator stop disable
1 OSCSTP External sync mode character display
1 Crystal and LC oscillater circuilry stop enable
0 Color burst signal is output.
2 cB When BCL is HIGH only.
1 Calor burst signal is not output,
3 TSTMOD 0 Normal operaiing mode Test mode should not be selected
1 Tesl moda during normal operation.
4 - 0
5 - 0
COMMANDA ideriilication code
- 1
7 - 1

COMMAND4: second byte

DAD to Regisler'

Register Contents

Rernarks‘
DA7 name Status Functien
¢ Character display OFF
0 DSPON
1 Charactar display ON
0 Inverse characters OFF
1 Rv
1 Inverse characters ON
0 Blinking OFF When blinking inversa characlers,
2 8KO characlers alternate between normal
1 Blinking ON and inverse. '
0 Blinking period 0.5 5
3 BK1 Selects blinking period.
1 Blinking peried 1.0 s
¢ Border OFF
4 EG Interlaced/mon-interlaced switching
1 Border CN
0 Interlaced scanning, 262.5 H/field
5 NON
1 Non-interlaced scanning, 263 Hffield
6 - 0
7 - 0 Second byte identfication bit
Note

On system reset with RST, the status of all registers is set to 0.
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LC74721, LC74721M

COMMANDS: Synchronization Signal Control Setting Command

COMMANDS: first byte

Register Contents

DAO 10 Reglster Remarks
DA7 hame Status Function
0 INT 0 External” synchronization Switches between external and
| Intetrial synchronization intornal synchronization
. BoL 0 Background color available Only availaple with interal
1 Background color not available {background leve! only set) synchronization
Y PHi PHO Background color's phase
2 PHO )
1 ¢ 0 ni2 Phase selection. In PAL-M mode,
0 i n there is only one background color
0 {blue-black). Otherwise, there ara 4
1 0 3n2 types.
3 PH1 i
1 1 1 In phase
4 - 1
5 - 0
COMMANDS identification code
6 - 1
7 - 1

COMMANDS: second byte

Register Contents

DAD to Register
Remarks

DA7 name Status Function
¢

0 SNO
1 SN3 | SN2 [ SN1 | SNO Detection {requency
0 0 0 0 ) No detection External sync signal detection control

1 SN1 Determines when the signal goes
1 0 0 ¢ 1 32 times from ON to OFF.

Selects the sampling period, in units

0 ¢ 0 1 0 64 times of the herizontal sync signal cycle (1

2 5N2 \ H), for which the syne continugs and
1 6 L 0 0 126 times cannot be detected.
0 1 0 0 0 256 times

3 SN3
1
0

4 RND RAN2 RN1 RNO Detection frequency , )
1 External sync signal detection control

0 0 0 0 times Determines when the signal goes

] . fom OFF to ON.

5 RN1 0 0 1 & times Selects the sampling peried, in units
1 - of the herizontal syrc signal cycle {1
o 0 1 0 8 fimes H), for which the sync continues and

can be detected.

6 AN2 1 0 0 16 times “e
1

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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LC74721, LC74721M

Display Configuration

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

- 24 charactars -
00 01 02 03 ©4 05 06 07 OB 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
[
o] O HEX
1 1
2 2
3 3
4 4
10
fines
5 5
6 6
7 7
B B
9 9
Y
00 ©1 02 03 04 05 06 07 08 09 OA 08 OC OO OE OF 10 11 12 13 14 15 16 17HEX
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LC74721, LC74721M

Composite Video Output

CVOUT output wavetorm (Vpp: = 5.00 V)

0.8 V sync 1.0V sync
280 0 —— 300
273 — VeHa —— 292
206 —— Vasu - —}- 223
170 —— Vegn —+ 188
162 —— Vi — 180
1.54 —— \--—-L—— Vis, —+
139 ~1— v -~ 158
_ . E
110 —— VeaL —+ 127
oz —— Van R —L_ pagg
r 1H !
Output voltage level Symbol Output voltage at 0.8 V sync (V) | Outpul voltage at 1.0 V sync (V)
Character Veha 2.73 292
HIGH-level background color VasH 2.06 2.23
HIGH-level color burst Vea 1.70 1.86
LOW-level background color Vast, 1.54 1A
Border Vax 1.62 1.80
Pedestal Vep 1.39 1.56
LOW-lave! color burst VeaL 1.10 1.27
Sync Vsn 0.82 .99
Note
Vnoz = 500 v
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LC74721,LC74721M

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

M Anyone purchasing any products described or contained hergin for an above-mentioned use shall;

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD,, its affiliates,
subsidiaries and distributors and ali 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 responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANY0O ELECTRIC CO., LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jeintly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example enly; it is not guarant-
sed for volume preduction. 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 December,1996. Specifications and information herein are subject
to change without notice.
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