Ordering number:EN 3725 |

CMOS LSI

No.3725 | LC7470

Character and Pattern Display Control IC

Overview
Character and pattern display control IC for TV screen
A character dot configuration is 12 x 18. The IC has 64 internal character ROMs and displays up to 288
characters (24 characters x 12 lines) on a TV screen, It can be controlled by a microcomputer.

Functions and Applications

{1) Screen Display Mode 24 characters x 12 lines

(2) Number of display characters 288 characters (MAX.)

(3) Display control ROM (line ROM) 64 lines (line control: 24-character line)

(4) Display RAM 176 characters (used for specifying variable characters)

(5) Character configuration 12 (horizontal) x 1B{vertical) dots

(6) Number of character types 84 types

{7} Character size Horizontal direction: 4, Vertical direction: 4

{B) Display start position Horizontal direction: 64, Vertical direction: 64

{9) Blinking mode Character blinking

{10) Display ON/OFF mode ON/OFF cycle: 1.0 second and 0.5 second. Duty cycle: 25%,
50% and 75%

(11) Blanking mode Entire font area (12 x 18 dots)

(12) Background colors 4 (at internal SYNC, operation mode)

(13) External control input Serial data input

(14) Synchronous signal Selectable: Internal and External

(15) Internal SYNC. separation circuit available

(16) Video output NTSC-format composite output

(17) Superimpose function Superimposes character output on composite video output

Package Dimensions DIP-225
{ unit: mm)
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LC7470

Pin Assignment

vssl ] 1 22 [] vool
Xaln - [ 2 21 [ ] 0scn
Xtalout [ 3 20 D 0CSout
TEST [ 4 19 [J SEPw
RET [s 18 7] SEPour
scLk []6 17 [ sepe
SIN [j 7 16 [] syni
s []s 15 [1 Voo
Lvek []9 14 [J ovi
LVCHA [ 0 13 [ vss2
veo2 [mn 12 [] ovour
Absolute Maximum Ratings
e Ratings .
Characteristics Symbol Condition - Lnit
{in max
Supply Voltage Voo Voo1, Voo Vss—~0ed Vss+7.0 v
Input Voltage VIN All input pins Ves—0.3 Voo1+0.3 v
Output Voltage VouT Vss—0.3 Vooi+0.3 v
Brasipation " Pd max Ta=26T 300 mW
Operating Temperature| Topg —30 +70 T
Storage Temperature | Tstg =40 +125 T
Recommended Operating Conditions at Ta=-30 to +70 °C
. - Ratings i
Characteristics Symbel Condition - unit
min typ max
Supply Voltage VoD Pin Voot 4.5 5.0 5.5 v
u
PP g Voo Pin Vooz 4.5 5.0 1.2Voo |V
'H' Level Input Voltage | V1 Pins CS, SiN, RST, SCLK 0.8Voot Vopi+0.3 vV
‘L' Level Input Voltage | V|2 Pins CS, SIN, RST, SCLK Vss—0.3 0.2vVom v
Composite Video | VINI CVin 2vp-p v
Input Voltage Ving Pin SYN 2Vp.p 2.5Vpp
o Foscy Xtal oscillation pin {at d4fosc) 14.31 MHz
gfg&ug:\g:’; Fosce Xtal osciflatlon pin {at 2fosc) 7.16 MHz
Foscs .C oscillation pin 7 MHz
Electrical characteristics (Ta=-30 C to +70°C, and VDD = 5V unless other noted)
. I Ratings ,
Characteristics Symbol Pin Condition - unit
min typ max
gt’,ﬁ'ﬁg,ﬁ;"” Leakage lieak CVout 10 7Yy
'H' Level Qutput Vob=4.5V
Voltage ViHi SEPour toH=1.0mA 3.5 v
L' Level Qutput Von=4.5V
Voltage Viu SEPouT toL=1.0mA 10 v
| G N i T5,5IN,RST,SCLK,SEPIN VIN=VDD [ uA
nput Curren ™ OSCIN Vin=Vss | —1 A
SN 15 [ mA

No. 3725-2/15



LC7470

Timing Characteristics at Ta=-30 to +70°C, Vpp=510.5V

) Ratings
Characteristics Symbol Condition - g unit
min typ max

Minimum Input twiSCLK) SCLK 200 ns

Pulse Width twi(CS) CS {CS="H" level period) 1 uS

Data Setup Time tsu(Cs) Cs 200 ns
tsu(SiNg SIN 200 ns
t Cs

Data Hold Time hES) 2 #5
thisINy SIN 200 ns

16-bit data write period

1-Word Write Period | wete e 10 #5
twt RAM data write period 1 us

Serial Data Input Timings

w(CS)
= \ /
13,(08) tw(SOLK) tw(SCLK) thiCS)
) T l
SCLK / \ _\—/
e -————
tau(SIN) Th{SINY
X XX
0s | l

tword

No. 3725-3/15
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Pin Description

s

Pin . .
No Pin Symbo! Pin Name Functions
1 Vssy Ground pin GND pin (digital grounding)
2 Xtaln ) ) Oscillation pins for connecting a crystal oscillator and
3 XtalouT Xtal oscillation pln capacitor to generate internal synchronous signals,
4 TEST Test pin Test output pln
h RS Reset . input pin System reset input pin
6 SCLK Clack Input pin Clock Input pin for serial data input
Serial data Input pin,
7 SIN Data input pin Serial 16-bit data Input is supported,
- Enable Input pin for serlal data input. If thls pin becomes
8 CS Enable input pin active (active low), the serial data input s enabled,
. Level input pin for adjusting blank levels.
Input pin for blaak
9 LVBK level adjustment
input pin for character Level input pin for adjusting character levels,
10 LVCHA level adjustment
R Power supply pin for adjusting composite video signat
1 Voo? Power supply pin levels (anai‘gg power supply) g
12 CVout Video signal output pin Output pin for composite video signal
13 ] Vss2 Ground pin GND pin (analog grounding)
14 CVin Video signal input pin Input pin for composite video signal
15 Voo1 Supply voltage pin Supply voltaga pin {(+5V)
16 SYNI Efrr::cuq??:;:t 5; Qal separation Input pln for syncheonous signal separation circult
17 SEPC Syncnronops signal separation] Adjustment pin for synchronous signal separation circuit (A
circuit_adjustment pin capacitor i connected toothls pin.)
Composite synchronous Compaslte synchronous gignal cutput pin for synchronous
18 SEPouT signal output pin signal separation circult Y
Vertigal synchronous aignal input pin, The Input signal ta
19 SEPIN Vertical synchronous this pin is generated by Integrating the output signal from
signal input pin the SEPOUT pin. Add an integral circuit between the SEPQUT
pin _and the SEPIN pin,
7 Qs5C Osclilation pins for connecting a coil and capacitor to
ouT LC oscillation pin generate character output dot clocks.
21 0SCin
22 Vo1 Supply voltage pin {+5V) Supply voltage (+5V)

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

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO 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 responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO., LTD, its affilates, subsidianes and distributors or any of
their officers and employees jointly or severally.

B |nformation (including circuit diagrams and circuit parameters) herein 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.

. 3725-4/15
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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 number 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
0 (ot |o3joa|os|os|o7|oBjoaftofnnj12{13|/14]15]16]17|18]19 2021 ) 22| 23

24 (25126 (27| 28203031 |32|33(34[35 (36 (37|38 [39]|40|41 (42|43} a4]{a5] a6/ 47

48|49 |50 (5) 152 |63|54)55|5 |57 |58|59|60]|61 62|63|64[65|66/67 |68 [69(70]7

2 73 M| 75777787960 |81 |82 83 |84|8 |86{87|88|89]{90 | |92]|93]|0q]|os

96 (97 | 98 [ 99 [ 100|101 [ 102|103 | t04 | 105106 | 107 | 108 fs0a{ 1o | m {2 nafnalns{ e | nz| nef s

120|921 11221123 [ 124 | 125 | 126 | 127 | 128 | 129 [ 130§ 131 (1321133 | 134 [ 135|136 | 137 | 138 | 139 | 140 {141 | 142 | 143

12 lines
144 | 145 | 146 | 1471148 | 149 | 150 | 151 | 152 ] 153 [ 154 [ 155 | 156 | 157 [ 158 | 158 | 160 | 161 | 162 | 163 | 164 | 185 | 166 | 167

168 | 1694 170 | 123 (172 | 173 [ 174 | 1751 126 | 177 | 178 | 179 1 180 ( 181 | 182 | 183 | 984" 185 | 186 | 187 ] 18¢ | 189 | 180 | 191

192 1193|194 | 195 | 196 | 197 [ 198 | 199 [ 200 | 201 | 202 | 203 | 204 | 205 )206 | 207 { 208 | 200 | 210 | 210 | 212 | 213 | 214 { 215

208 | 217 [ 218 | 219 220 221 | 222 | 223 | 224 | 225 | 226 | 227 | 228 | 229.{230 | 231 | 232 | 233 | 234 | 235 [ 238 | 237 | 238 | 239

240 [ 241 | 242 243 | 244 | 245 | 246 | 247 | 248 | 249 { 250 | 261 | 252 | 253 | 254 | 255 | 256 | 257 | 258 | 250 | 260 | 261 | 262 | 262

264 | 265 | 266 | 267 | 268 | 2691270 | 275|272 [ 273 | 274 [ 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 | 286 | 267

No. 3725-6/15
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Memory Configuration (display RAM and contro! RAM)}
Memory address and data signals consist of 16 bits.
Address range from OD (000Oh) to 175D (DAFh) used as the display RAM,
Address range from 176D (0BOh) to 191D (OBFh) is used as the display contro! register data area.

Bit | DA | DA (DA [ DA | DA [ DA | DA | DA |{DA | DA [ DA | DA | DAl DA DA | DA R K
Address F elol|lc|le|lalog|ls]l7lels]a]|l3l-2 ' o emarks
000
(000h) ol o|o|o|o|of| o] oleunkl o f[cs|ca|Cs|cCz]|Ci|Co
I_E:;”k' Character code Disptay RAM
area
175 o|lo|lo|o|o| o] o] oflunkl o cs| cal ca|lecz|oci]|c
(UAFh) 5 q 3 2 1 Q
176 0| o| o| o | - |aDralaDRo|aDRs|ADR7|ADRS |ADRS |ADRE|ADR3 | ADR2 | ADRI |ADRO| ceont Pt nmaster
(U BOh} of tha first line
177 —— -
oaim | © | © | © | o | — [aDRa|ADRe|ADRE|ADR? |ADR6 |ADRS |ADR4:ADR3|ADR2 | ADRI |ADRD o e
al tha sacond ling
Display tni .
(0I ;:h) o | o| o| o| — |aDrRA|aDRo|ADRR|ADR?|ADRE |ADRS |ADR4! ADR3| ADR2 | ADRI | ADRO| caten P ensraster
of the thirg lina
179 Dliplay line ROM specili-
0| o| o | o | — |AsDRA|ADRS|ADRE|ADRY |ADRE|ADRS |ADR4 ) ADRY|ADRZ | ADRY | ADRQ | cotion, Ficst character
(OB3h) of tha fourth ling
180 o| o| o] o| — |sDRa|aDRe|ADRe|ADR7|A0RS | ADRE|a0RA!ADRS | ADRZ| ADRT | ADRD| Srten Fuse enmscier
(0B4h) ot the fifth line
181 Display line AOM speciti-
(OBSh) 0 0 0 0 — |ADRA | ADRS | ADRB | ADR7 | ADRS | ADRS | ADR4 [ ADR3 | ADR2 | ADR1 |ADRD | cation. Flst cnaracter
ol Lha sixth tina
1 82 Display line ROM spaclil-
0| 0| o| o | — |ADRA|ADRY|ADRS|ADRY |ADRE |ADRS|ADR4 |ADR3| ADR2 | ADR1 | ADRD| cstion. First crarsctar
{086h) . } ol the geventn fing
183 . Display line ROM specifi-
©87h) 0 | 0| 0] 0| = |ADRA|ADRS|ADRE|ADR?|ADRG | ADRS|ADRA|ADR3|ADRZ |ADRI |ADRQ| cavon. First churacier
W& elghtn ling
184 Display llne ROM specili-
0| 0| 0| o — laDRA|ADRS|ADRE|ADRY|ADRG | ADRS|ADR4 |ADR3}ADR2 | ADR] | AORG| cstion, First cnaractar
(0 BBh) of tha minth lina
185 o | o| o o — |sDRA|ADRS|ADRE|ADR?|ADRS|ADRS | ADR4 |ADR3 [ ADR2 | ADRI [ADRO| cation Firs- eneracter
{0B9h) of the tenth lina
186 Display lina ROM speciti-
o | o| o | 0 — |ADRA{ADRY{ADRE|ADR?|ADRE|ADRS |ADR4|ADR3 [ADR2 | ADRI | ADRO | cotiont First~ sharscter
(0BAN) of the sleventh ling
187 Display tine ROM speciti-
0| o| o| o | — |aDRa|aDR9|ADRS|ADR?|ADRS|ADRS|ADR4|ADR3|ADRZ | ADRT|ADRO | cetion, First chwrscrer
{oBBh) , of the twallth line
188 HSZ | HSZ | Hsz | HSzZ | Hsz | Hsz Horizontal display posi-
oech) | O L @1 @ O 3 || 2t | 20 1| 10]HP5|HPY|HPI [ HP2 [HPI | HPO | tion, Horlzonal chaact-
189 V&2 | vS5Z | v5Z | V52 | V52 | vSZ Vertical display posi-
0BDh) o) 0 0 0 1 10 2 20 i 10 VPS | VP4 | VP3 | VP2 |VPT | VPO :::: Vertical character
190 INT osc |osp SYS PrASE|PHASE|
(0BEh) o} 4] 0 0 'ﬁN ste | on — RST — — — 1 o Videa signal and atc.
( (: ; :: .y ololol o L?)L | - BL]K BlaK _ BLIZNK BL;NK BL(I;\IK ex | — laooL | conver regiter

No. 3725.7/15
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(1) Address 1880 (0BCH)

DA Regis‘ter Contents
Remarks
0~C | Name |[statys Function
HPD D It a horizontal display start position Is defined as the HS, The horizontal display
0 (LSB) ! the HS can b:a calculated as follows: start position is speci-
HS=TcX (45 onHP fied by using six bits
A ¢ (AZ2nHPn) HP5 to HPO,
1 Te: Oscillation cycle of the OSCIN-OSCOUT oscillation circuit | The LSB (HPO) has a bit
0 durlng operation. weight of 4Tc.
2 HP2
1
1]
3 HP3 ]
4 HP4 ?
5 HF5 0
(MSB) 1
6 HSZ10 0 HSZT] H3Z10 0 1 Horizontal character size
1 for the first line
0 0 1Tc/1 dot 2Tc/1 dot
7 HSZ11 " i 3Tc/1 dot 4T¢/1 dot
8 HSZ20 0 Ha7] HSZZ) 0 1 Horizontal charagter size
¥ for the second line
0 0 1Te/1 dot 2Tc/1 dot
9 HSZ21 1 1 3Tc/A dot 4To)l \dot
0 HSZ30 Horizontal character size
A | HSZ30 1 HSZ3 0 ! for lines third to
0 0 1Te/1 dot 2Tc/1 dot twelfth
8 HSZ31 1 1 ITc/1 dot 4Te/1 dot
0
C -—
1

*: If the RST pin becomes active (the LSI is reset), the contents of all the registers

will be set to "Q'

No. 3725-8/15
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(2) Address 189D (0BDR)

DA | Register Contents Remarks
0~C | Name IStatus Function
If a vertical display start position is defined as the VS, , ,
0 VPO 0 the VS can be calculated as follows: The vertlu_:al .d'SD'a¥
(LSB> 1 5 start position is speci-
. VS=H><(4nZ_02"VPn) fied by using six bits
] VP H: Horizontal synchronization pulse cycle ¥E§ LthV([\J/%O) has a bit
1 HSYNC weight of 4M,
0 .LJ
2 VP2 1
; VS
3 VP3 )
] z
%
0 > )
o fve || e
6 VP5 0
{(MSB) 1
0 . .
VSZ1 VSZ10 0 Vertical character size
6 0 1 VSZ11 0 for the first line
0 0 1Te/1 dot 2Te/1 dot
7 VSZ11 1 1 3Te/1 dot 4Te¢/1 dot
0 V57320 Verti i
ertical character size
8 | VSZD 1 vszz1 0 1 for the second line
0 0 1Tc/1 dot 2Te/1 dot
9 VSZ21 ] 1 3Te/ 1ot 4T/ W dot
0 v , :
v SZ30 1} 1 Vertical character size
A 5430 1 VSZ31 for lines third to twelfth
0 1] 1Te/1 dot 2Tc/1 dot
B VSZ31 1 1 3Tc/1 dot 4Tc/1 dot
1]
C Jo—
1
*'If the RST pin becomes active (the LSI is reset), the contents of all the registers

will be set to "0O".

No. 3725-9/15
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(3) Address 190D (OBER)

DA | Register Contents
0~C | Name I[Status Function Remarks
0 PHASE( 0 PHASE! PHASEQ Background color Background color
0 1 P4
0 1
1 | PHASE . 3r/2
1 1 1 In-phase
{
? —
i
0
3 —
1
0
4 _
1
0 Ve is et 12 the pis o
. 5 reset. e pin leve
b SYSRST 1 All the registers are reset and the display mode is changes to 'H', the LS| reset
inactivated, will be released,
0
6 -
1
0 Character OFF
7 DSPON
} Character ON
The oscillation circuit does not enter a stop stafe if _th e
8 05CSTP 0 display mode is inactivated. hy sEte e To_ stpp the crystal cscillation
1 The oscillation circuil” entérs Thg slop stafe 1T the display Gircuit and LC oscillation
mode is inactivated. circuit,
0
9 —
1
0
A —_
1
a NT/ 0 | interlace (262.5H/1 field) Olsplay o qrode
selection: interlace -
NON 1 Non-interlace (263H/1 field) interlace ane. nen
0
C —_
1

*: If the RST pin becomes active (the LS| is reset), the contents of all the registers
will be set to "O".

Ne. 3725-10/15
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(4) Address 191D (0BFR)

i Contents
DA | Register Remarks
0~C | MName |Status Function
0 Active backgroum‘:lj ?olormg {avaiTable only in internal
synchronization modg,
0 BCOL 1 Inalcsive background coloring {background level adjustable
only
0
1 —
1
0 External synchronization FSYNT and VSYNT signals selec-|
2 EX . : tion: internal and external,
1 Internal synchronization
0 BLINKD
BLINK 0 1 Duty ratio contrel
3 LINKD 1 BLINK1 for blinking maode
0 0 Blinking OFF mode| Duty: 25%
4 BLINK1 ] 1 Duty: 50% Duty: 75%
5 BLINK? 0 Blinking ¢ycle: 1 second Blinking cycle gontrol
. 1 Blinking cycle: 0,5 seconds
0
6 —_
1
0 BLKD Blanking si
g size conteol
0 0 Blanking OF F mede! Character size
8 BLK1 1 1 Partial screen slzelEntire sereen size
0
g —
1
A 0
1
TSTMOD 0 | Normal operation Should be fixed to "O".
B 1 Test-mode
0
C —_
1

*: If the RST pin becomes active (the LS| is reset), the contents of all the registers

will be set to "0O".

No. 3725-11/1%
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Memory Configuration (display line ROM)

The display line ROM address range is from 0D (000p} to 1535D (5FFp).
Data consists of 7 bits.

Bit | DA DA DA | DA DA DA DA | DA DA | DA DA | DA ! DA | DA DA DA R K
Address | F | E|p|c|B|alo|le|7|6|s|a]alz]|1|o]| Remks
=
0000 ROM Li ROM: First
©00h) 0 0 o] 0 0 o] 0 0 7 O {ADR5|ADR4|ADR3I| ADR2(ADRI1|{ ADRO ch[a]?acter of Itrtfe
ARAM first line
0023 OM Line ROM: Twenty-
017 o o] o} 0 o] o 4] 0 F( O }[ADRS5|(ADR4|ADR3| ADR2| ADR1 | ADRQ[fourth characteyr
AM ] of the fist line
0024 ROM Line ROM; First
oten | @ f 00| o] ojo| o] o [0 o |a0rs|aDRs|ADRI|ADR2|ADRI|ADRO| character of the
RAM second line
ROM
’ Character code
FAM
1535 ROM Line ROM: Twenty-
BFFh) o|lo|Joflo|JOo|OoO]oOo]| O oyl O |ADRS|ADRS|ADR3| ADR2] ADRI | ADRO fourth character
AM foucth fine® < Y
DA | Register Contents a y
R emarks
0~B [ Name Status Function
0 Used to specify the desired character [ROM address.
0 | ADRD 1 pectty
To specify the desired display and control RAM address, set
0 bit 7 (DAT) to "1' and seven bits ADRO to ADRE to '0'.
1 ADRI i
To access the character ROM, addresses 0D (000) to 83D
0 {3F ) can_be used.
2 ADR? 1
Set bit & (ADRE) to 'C.
0
3 ADR3 1
0
4 ADR4 ]
0
5 ADRA ]
6 ADRB 0
7 ROM/ ' 0 Direct read access to the character ROM
RAM 1 Read access to the character ROM through the display RAM,

No. 3725-12/15
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Display Line ROM: Line Address Table

Line No, Address No. Line No Address No.
1st line 00Hex (0000) 33rd line 300Hex (0768)
2nd line tBHEX (0024) 34th line 318HEx (0792)
3rd line J0Hex (0048) 35th line 330HEx (0B16)
4th fine 4 BHex (0072) 36th line 348uEx (0840)
5th line 6 0Hex (0096) 37th line 360nex (0864)
6th line 78nex (0120) 38th line 378hex (0888)
Tth line 90mHex (0144) 39th line 390Hex (0912
_Bth line ABuex (0168) 40th line 3ABHEX (0936)
9th line COxex (D192) 41st line 3CO0HEx (0960
10th line D8rex (0216) 42nd line JD8BHex (0984)
11st line FoHex (0240) 43rd line JFOHEx (1008
12th line 108HEx (0264) 44th line 408mex (1032)
13th line 120Hex (D288) 45th line 420Hex (1056
T4ath line 138Hex (0312 46th line 438Hex (1080
15th " line 150Hex (0336 47th line 450mex (1104
_16th line 168mex (0360) 48th line 468Hex (1128)
17th line 180nHEx (0384) 49th line 480Hex (1152
18th line 198Hex (0408) 50th line 498rEX (1176
19th line 1BOHex (0432) 51st line 4B0mex (1200}
20th ine 1C8Hex (0456) 52nd line 4C8Hex (1224)
215t line 1EO0HEx (0480) 53rd line A4EOHEx (1248)
22nd line 1FBrex (0504) 94th line AF Brex (1272)
23rd line 210nex (0528) 55th, ine 510Hex (1298)
24th line 228kEx (0652) 5gtly line 52 8Hex (1320)
25th line 240mex (0576) 57th line 540Hex (1344)
26th line 258HEx (0600 58th fine b5 BHEx (1368)
27th line 270Hex (0624) 55th line 570HEx (1392)
28th line 28 8HEx (0648) 60th line 588Hex (1416)
2gth line 2A0HEX (0672) B1st line 5A0HEX (1440)
30th line 2B Brex (0B56) 62nd fine 5BBrEx (1464)
31st line 2D0Hex (07200 63rd line 5D0Hex (1488)
32nd line 2EBHex (0744) B4th line 5E8HEx (1512)

No. 3725-13/15
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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 contro! RAM,
The dispiay RAM address area is automatically allocated to addresses from OD {000H) to 175D {(AFH} in the
display order.

I:,Igses'display characters indicated by bold lines are specified through the display RAM ac-

:}ggg gisplay characters indicated by slender lines are specified directly throﬁgh the display ROM
ess,

=
(-]
o«
>
wm
-3
oo

T e e AR B [ L B [
. . 3 P o e e e P
[, . o o o 9 T R, P P

T
=
-
s
X
P'ra

e
peez=d
==

ol
=g
j=a-X]
wﬁ
(===

e ==
=
=l
I-QOGCE
Oz | ez | P
B
=
e
=]

e
=
E|a=

g5

5
] =
CapemaT) | TS

o w
oy |y | oty

o
=5
=

19,95 P 9L P L PR
T 0 P P P
kAL L AL R SLAR
L e TR e TR TR | Tl
A R
e | e M 8 L
Tﬁh Yﬁh % mn fﬁh Tﬁh ﬁﬁ&'rﬁh- Tﬁb ng
ol W TR R
S i 5 0, O R R

BR= | BRI e

s
2= F

(=
=
ey

238 |=B 2e ueB| 58
=

o
r=2
=25
=
——a3

=&
=
SE[FEE

g
B

il e

Eé.;»‘g
}- -]

[ d
=2y
=

=
| [
=%
sl o ol
o |
|2 =
=
==

o
3
=]
=2y

E]
A
=2y
=3
O
e
EXOE
o

]
s
=
B
RO
(=]

el
S
=4

=
s
Fo
e
o
=

£l
P ]
[Fo—rd
55

LA | Cob-la
er
=2

|=a--]
=
G
=3
=
=7
=3
£
=
>
papaly
o=
1
o]
L

[=urall =
=

=t

[

=
el
'ﬂh'zmg
o (=
B
s
=B
s
o

D
[
h
R
12
1

2
FE

[l =)

e
=X | SO ’-‘WW'-'OD"-'O
T | S0 s O | Sl e

?
vo |0
!
;

==
=
gk
8
I
|

i

&

Input Timings of External Control Data
Address and data information is input serially to this chip from an external device.
(1) Address data consists of 16 bits,
The B low-order bits have significance. Always set 8 high-order bits to '0.
(2} Data consists of 16 bits.
« Only 8 low-order bits of input data to addresses from 000H to CAFH have significance. Always set 8
high-order bits to '0',
+ Only 11 low-order bits of input data to addresses from OBOH to OBBH have significance, Always set 5
high-order bits to '0'.
» Only 12 low-order bits of input data to addresses from OBCH to OBFH have significance, Always set 4
- high-order bits to ‘0.
(3) The data input format is shown below. The first 18 bits after the CS pin (active low) becomes active
are processes as an address data. The subsequent groups of 16 bits are handled as the data.

s
SN 0 1 2 13 14 15 o tr 2 13 14 15 o 1 15
LSB M5B LSB . MSB8 LSB MSB
A — ') Y J
Address (16 bits) Data (16 bits) Data {16 bits)

Addm Datan Datan+1
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Composite”

85

-

20

16 4

—40

Video Signal Qutput Level (internal generation)

IRE Voo
- T 3.20
4+ rj - 2.99
T 1+ + 2.56
u
o
]
T T 2.06
- [_1 + 2.00
1 w + 1,85
- —_— é it ’— -+ 1.77
T —] T t.49
- B 'H N | - 1.20
I—. 1l 1
Qutput level (IRE) Output voltage (VDC)
100 3.200
85 2.986
46,1 2.430
20 2.057
5.8 1.854
0 1.711
=20 1,486
-40 1.200 Vop=>5.000Voc
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