Ordering number:ENN3725

CMOS IC

LC7470

SANYO

Character and Pattern Display. Control IC

Overview
Character and pattern display control IC for TV screen. A ynit:mm
character dot configurationis12 x 18. TheIC has64inter-  3559.pp22s
nal character ROMs and displays up to 288 characters (24
characters x 12 lines) on a TV screen. It can be controlled
by a microcontroller.

Function and Applications
* Screen Display Mode: 24 characters x 12 lines
* Number of display characters: 288 characters (max.)
* Display control ROM (line ROM):
64 lines (line control: 24-character line)
* Display RAM:
176 characters (used for specifying variable characters)
* Character configuration:
12 (horizontal) x 18 (vertical) dots
» Number of character types: 64 types
* Character size:
Horizontal direction: 4, Vertical direction:
* Display start position:
Horizontal direction: 64, Vertical directiol
* Blinking mode: Character blinking
* Display ON/OFF mode:
ON/OFF cycle; 1.0 second and 0.5,8
25%, 50% and 75%
« Blanking mode: Ent|refont areq 12

SANYO : DIP22S

@ products described or contained herein do not have specifications that can handle
equire extremely high levels of reliability, such as life-support systems, aircraft's
ofng, or other applications whose failure can be reasonably expected to result in serious
X dj@r material damage. Consult with your SANYO representative nearest you before using
any SANY® 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

71901TN (KT)/8290JN, TA, KI (AC) No.3725-1/13
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Specifications
Absolute Maximum Ratings

Parameter Symbol Condition Ratings Unit
Maximum supply voltage Vbp Vbp1: VDD2 Vgs-0.3t0 Vgg+7.0 \
Maximum input voltage VIN All input pins y‘és—"&g_to Vpp1+0.3 \
Maximum output voltage VouT 5—8:3 Vpp1+0.3| Vv
Allowable power dissipation Pd max |Ta=25C r
Operating temperature Topr ‘
Storage temperature Tstg
Reommended Operating Conditions at Ta=-30t0 +70°C
Parameter Symbol Condition
\Y Pin Vv, 55 \%
Supply voltage DD1 - bD1
Vpp2 Pin Vppo 1.27Vpp1 \
Input high-level voltage ViH2 Pins CS, SIN, RST, SCLK Vpp1+0.3 \%
Input low-level voltage VL2 Pins CS, SIN, RST, SCLK 0.2Vpp1 \%
V CVv
Composite video input voltage INT - IN \%
ViN2  |Pin SYNI 2.5Vp-p
Fosci | Xtal oscillation pin gt 4fosc) MHz
Oscillation frequency Foscz | Xtal oscillation pifi (dt 2fogg . MHz
Fosca |LC oscillation gi 7 MHz
Electrical Characteristics at Ta=-30 C to +70°C, an
Ratings .
Parameter Symbol - Unit
min typ max
Output-off leakage current 10| pA
Output high-level voltage 35 \%
Output low-level voltage 1.0 \%
HA
Input current
-1 HA
Operating current drain 15| mA
Timing Characteristics at Ta=—-30
" Ratings .
Parameter Condition - Unit
min typ max
. . . 200 ns
Minimum input pulse width
1 Hs
) 200 ns
Data setup time
200 ns
. 2 us
Data hold time
200 ns
. . 16-bit data write period 10 us
1-word write period - -
RAM data write period 1 us

Pin Assignmgnt

Vssl

LVCHA []

Vo2

TEST [
RST [
SCLK []
SIN [
[
Lvek [

(W
Xalw [ 2

Xtalout [} 3

4
5

] Voot
1 oscin
[ ocsour
] SEPN
"] SEPout
] serc
[] syni
] Vool
] cvin
[] vss2

:] CVout

Top view
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Serial Data Input Timings

cS
tsu(CS) tw(SCLK) tw(SCLK) th(CS)
—\ -——-
SCLK /
tsu(SIN) th(SIN)
SIN
| WR— o S
[} |
!
SCLK | I I I l I |
1 2 3
Pin Description
Pin No. Pin symbol Pin Name
1 Vss1 Ground pin
2 Xtal)y _ .
Xtal oscillation pin

3 XtaloyT
4 TEST Test pin
5 RST Reset input p
6 SCLK Clock input ek input pin #or serial data input
7 SIN Data inpgf"r_;_i,h Serial da\;a"@ﬁ"‘put pin. Serial 16-bit data input is supported
8 Cs Enabl |nf5ut pin '
9
10 vel input pin for adjusting character levels
11 Power supply pin for adjusting composite video signal levels (analog power supply)

Output pin for composite video signal

GND pin (analog grounding)

Input pin for composite video signal

Supply voltage pin (+5V)

hrshous sighat'separation

Input pin for synchronous signal separation circuit

nchronoys’signal separation

Adjustment pin for synchronous signal separation circuit (A capacitor is connected to this
pin)

cuit adjyStaient pin
‘Compogite:8ynchronous signal

Composite synchronous signal output pin for synchronous signal separation circuit

Vertical synchronous signal input pin. The input signal to this pin is generated by
integrating the output signal from the SEPOUT pin. Add an integral circuit between the
SEPOUT pin and the SEPIN pin

20 osc |

o1 OS(?UT LC oscillation pin Oscillation pins for connecting a coil and capacitor to generate character output dot clocks
IN

22 VpD1 Supply voltage pin (+5V) Supply voltage (+5V)
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System Block Diagram
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Display Screen

The maximum display screen consists of horizontal 24 characters and vertical 12 lines. The numbe of display characters
is 288 (max.). The display characters can consist of display line ROM (12 lines) data and display RAM (176 characters).

» Fixed characters can be specified by making an access to the display line ROM.
* Variable characters can be generated by programming the display RAM.

24 characters

00| Ot [02] 0304 05|06|07 |08 09 (|10f11]12]|13]|14/|15] 16

24 1 25 126 127 128 |29 |30 |31 132)|33]34({35([36(37]38]39]40

48 | 49 [ 50 | 51 [ 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62

72|73 (74|75 (76|77 | 78|79 {80 |8 |8{8|84]|85] 86

96 | 97 | 98 | 99 {100 101|102 103|104 105 | 106 | 107 | 108

1118

119

120 | 121 | 1221123 1 124 1125 126 | 127 | 128 | 129 | 130 | 131

142

143

12 lines
165

166

167

189

190

191

213

214

215

237

238

239

261

262

263

285

286

287
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Memory Configuration (display RAM and control RAM)

Memory address and data signals consist of 16 bits.

Address range from 0D (000h) to 175D (0AFh) used as the display RAM.

Address range from 176D (0BOh) to 191D (OBFh) is used as the display control register data area.

Bit DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA [# Remarks
Address F E D C B A 9 8 7 6 5 4 3 2 1 0
000
(000h) 0 0 0 0 0 0 0 0 BLINK| O C5 C4 C3 Cc2 Cc1
Blinking| Character code
175
(0AFh) 0 0 0 0 0 0 0 0 BLINK 0 C5 Cc4
176
(0BOh) 0 0 0 0 - ADRA | ADR9 | ADRS | ADR7 | ADR6 | ADR5 | ADR4
177 Disgl‘a hr_\e ROM
(0BLh) 0 0 0 0 - ADRA | ADR9 | ADRS8 | ADR7 | ADR6 | ADR5 DRO | spgcification. First character
gt the second line
178 %pléy line ROM
(0B2h) 0 pecmcqtlon. First character
of the third line
179 Display line ROM
(0B3h) 0 specification. ‘First character
of the fourth line
180 Displg_y Iir_]e RQM
(0B4h) 0 speCIflc_atlon. First character
of the fifth line
181 Displﬁy Iir)e RQM
(0B5h) 0 speC|f|c‘at|onl. First character
of the sixth line
182 Displg_y Iir_1e RQM
(oB6h) 0 specification. Fl_rst character
of the seventh line
183 Displ5a'y Iir)e ROM
(0B7h) 0 spemflcgtlon. _Fwst character
of the eighth line
184 Displg_y Iir_le RQM
(0B8h) 0 spemflcf’mon: First character
of the ninth line
185 Displéy Iipe ROM
(0B9h) 0 spemflcatlon._ First character
of the tenth line
186 Displg_y Iir_1e ROM
(OBAh) 0 specification. First character
of the eleventh line
187 Display line ROM
(0BBh) 0 specification. First character
of the twelfth line
188 0 Horizontal display position.
(0BCh) Horizontal character size.
189 0 Vertical display position.
(0BDh) Vertical character size.
(olgggh) 0 - - - 1 o Video signal and etc.
(Olnglh) . BLllNK BLL)NK EX - BCOL | Control register

No0.3725-6/13
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Memory Configuration (display RAM and control RAM)
Memory address and data signals consist of 16 bits.

Address range from 0D (000h) to 175D (0AFh) used as the display RAM.
Address range from 176D (0BOh) to 191D (0BFh) is used as the display control register data area.

Bit DA | DA | DA | DA | DA DA DA | DA | DA | DA | DA | DA DA DA Remarks
Address F E D | C B | A 9 8 7 6 5 4 3 2
000
(000h) 0 0 0 0 0 0 0 0 |[BLNK| O C5 C4 Cc3 Cc2
Blinking Character code
A,
175
(OAFh) 0 0 0 0 0 0 0 0 |BLNK| O C5 Cc4 ‘
176 Displla'y IlryéiROM
(0BOh) 0 0 0 0 - | ADRA | ADR9 | ADRS | ADR7 | ADR6 | ADR5 | ADR4 spemf@gﬁgﬂ. First character
of thesirst line
177 A& E ' Diﬁpié 1ir_1e ROM
(0B1h) 0 0 0 0 - | ADRA | ADR9 | ADR8 | ADR7 | ADR6 | ADR5 4 ] gpegmcatlon. First character
" ; Of e second line
178 lDTspléy line ROM
(0B2h) specification. First character
of the third line
179 Displg_y Iir_1e ROM
(0B3h) specification. 'F|rst character
of the fourth line
180 Displla-y Iir_\e RQM
(0B4h) spemflc_atlo_n. First character
of the fifth line
181 Displg_y Iir_le ROM
(0B5h) speuflcgtlonl. First character
of the sixth line
182 Displﬁy Iipe ROM
(0B6h) specification. F|_rst character
of the seventh line
183 Displg_y Iir_le ROM
(0B7h) spemflcgtlon. First character
of the eighth line
184 Displﬁy Iipe ROM
(0B8h) specification. First character
of the ninth line
185 Displg_y Iir_le ROM
(0B9h) specification. First character
of the tenth line
186 Displg_y Iir_]e RQM
(OBAh) specification. Flr_st character
of the eleventh line
187 Displ_a_y Iir_le RQM
(0BBh) specification. First character
of the twelfth line
188 ; Horizontal display position.
(0BCh) E: : 29 4 Horizontal character size.
189 5 Vertical display position.
(0BDh) el | 3o ; Vertical character size.
(O]égE()h) Video signal and etc.
(OE?:lh) Control register
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(2) Address 189D (0BDy)

DA ’ Contents
Register name - Remarks
OtoC Status Function
0 If a vertical display start position is defined as the VS, the VS can be
0 VPO calculated as follows:
(LSB) 1 .
VS=Hx(4>2"VPn)
0 <
1 VP1 1 H: Horizontal synchronization pulse cycle
. ASYNC
2 VP2 |[_.J
1 -
0 VS
3 VP3
1 S
>
Q
4 VP4 0 HS Character displa
1 screen area
5 VP5 0
(MSB) 1
0
6 VSZ10 VSZ10 K
1 VSzZ11 "Vertical character size for the first
0 0 line
7 VSZ11 1
1
0
8 VSZ20
1 VSZ21 Vertical character size for the
0 0 second line
9 VSzZ21
1
0
A VSZ30
1 VSZ31 Vertical character size for lines
0 ' 2Tc/1 dot third to twelfth
B VSZ31 1 4Tc/1 dot
0
C -
1 v

*: If the RST pin becomes active ¢h
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(3) Address 190D (OBEy)

(4) Address 191D (0OBFR)

DA . Contents
Register name Remarks
Ot C Status Function

0

0 PHASEO PHASE1 PHASEO Background color
1 0 0 w2

0 1 s

0 1 0

1 PHASE1 1 1
1
0

2 -
1
0

3 -
1
0

4 -
1
0

5 SYSRST
1 All the registers are reset and the display mode
0

6 -
1
0 Character OFF

7 DSPON
1 Character ON E
0 The oscillation circuit does not entegsa stop st

8 0SCSTP inactivated “To stop the crystal oscillation
1 The oscillation circuit enters tl circuit and LC oscillation circuit

inactivated

0

9 -
1
0

A -
1

B INT/ 0 Display operation mode selection:

NON 1 interlace and non-interlace

0

C -
1

BLK1

DA .
Register name Remarks
O0toC 9 Status
0
1
2 HSYNC and VSYNC signals
selection: internal and external
3 0 1
— Duty ratio control for blinking
Blinking OFF mode Duty: 25% mode
Duty: 50% Duty: 75%
v
Fg cycle: 1 second
ks Blinking cycle control
ing cycle: 0.5 second
BLKO 0 1

Blanking size control

0 0 Blanking OFF mode Character size
1 1 Partial screen size Entire screen size
0
1
0
A -
1
0 Normal operation
B TSTMOD i Should be fixed to "0"
1 Test mode
0
C -
1

*: If the RST pin becomes active (the IC isreset), the contents of all the registers will be set to “0”.

No0.3725-9/13



LC7470

Memory Configuration (display line ROM)

The display line ROM address range is from 0D (000y) to 1535D (5FF). Data consists of 7 bits.
Bit| DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA DA Remarks
Address F E D C B A 9 8 7 6 5 4 3 2 1 0
000 ROM/ Line ROM: First character of the
(000h) 0 0 0 0 0 0 0 0 | gam | O |ADRS|ADR4 |ADRS|ADR2 | ADR1 ADRO_.ﬁ{‘st line
0023 ROM/
(017h) 0 0 0 0 0 0 0 0 | gam | © |ADRS5|ADR4 |ADRS|ADR2
0024 ROM/ ROM: First chayacter, of the
(018h) 0 0 0 0 0 0 0 0 | gam | © |ADRS5|ADR4 |ADRS|ADR2 gt
ROM/
RAM Characterﬁ
1535 ROM/ Line ROM# Twinty-fourth
(5FFh) 0 0 0 0 0 0 0 O | Ram | O |ADRS|ADR4 | charactgf gfthe sixty-fourth line
DA Reqist Contents R ‘
egister name emarks
Oto8 g Status Function
0
0 ADRO
1
0
1 ADR1
1
0
2 ADR2
1
0
3 ADR3
1
0
4 ADR4
1
0
5 ADRS
1
6 ADRG6 0
0
7 ROM/RAM 1

Line No.

Line No.

Address No.

1stline
2nd line
3rd line
4th line
5th line
6th line
7th line
8th line

9th line
10th line
11st line

H g
138,;E(0312)
150f 1 (0336)
lSI-BH‘«EX (0360)

180 (0384)
981X (0408)

¢ 1BOyEx (0432)
1C8HEx (0456)
1EOHEX (0480)
1F8Ex (0504)
210pEx (0528)
228X (0552)
240Ex (0576)
258X (0600)
270HEex (0624)
288X (0648)
2A0HEX (0672)
2B8HEx (0696)
2D0HEx (0720)
2E8HEX (0744)

32nd line

33rd
34th
35th
36th
37th
38th
39th line
40th line

line
line
line
line
line
line

64th line

300HEx (0768)
318HEx (0792)
330yEx (0816)
348X (0840)
360Ex (0864)
378Ex (0888)
390HEx (0912)
3A8HEX (0936)
3COHEx (0960)
3D8HEx (0984)
3FOyEX (1008)
408X (1032)
420X (1056)
438X (1080)
450X (1104)
468X (1128)
480X (1152)
498X (1176)
4BOyEx (1200)
4C8HEX (1224)
4EOHEYX (1248)
4F8HEX (1272)
510HEx (1296)
528X (1320)
540Ex (1344)
558X (1368)
5704Ex (1392)
588 Ex (1416)
5A0HEX (1440)
5B8HEx (1464)
5D0HEx (1488)
5E8EX (1512)
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Sample Display Screen
Twelve display lines of the display 64-line ROM are specified. Variable characters are prepared in the display control
RAM. The display RAM address area is automatically allocated to addresses from 0D (000H) to 175D (AFH) in the

display order.

1 The dlsplay characters mdlcated by bold Ilnes are speC|f|ed through the dlsplay RAM acpess
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(1) Address data consist of 16 bits.

The 8 low-order bits have significan

(2) Data consists of 16 bits. e ‘

* Only 8 low-order hits of mpuf datato F: Sfrom 000 to OAFH have significance. Always set 8 high-order bits
to‘0'.

* Only 11 low-order blts gf} put resses rh 0BOH to OBBH have significance. Always set 5 high-order

bitsto ‘0'. s
» Only 12 low-order bit Sof i

*{i{rom OBCH to OBFH have significance. Always set 4 high-order
bitsto*0'. s

The fsfst‘ 16 bits after the CS pin (active low) becomes active are processes as
el ups of 16 bits are handled as the data.

SIN «, 00 2 13 14 15 0 1 2 13 14 15 0 1 15

LsB MSB LSB MSB LSB MSB

/ e / —

Address (16 bits) Data (16 bits) Data (16 bits)
Addm Datan Datan+1
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Composite Video Signal Output Level (Internal Generation)

IRE Voo

100 T

Output level (IRE)

VDDZS.OOOVDC
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colild endanger human lives, that could give rise to smoke or fire,
rAproperty. When designing equment adopt safety measures so

trélled under any of applicable local export control laws and regulations,
e exported without obtaining the export license from the authorities

! 1 ofmatlon described or contained herein are subject to change without notice due to
produ&t/tec];m@iogy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the SNNYO 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 July, 2001. Specifications and information herein are subject to
change without notice.
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