Ordering number: EN3% 4083

CMOS Lsi

LC7471

On-screen Display Controller
for NTSC-format Video

Preliminary
OVERVIEW PINOUT
The LC7471 is a video display controller for superim-
posing text and low-level graphics onto an NTSC-format N,
television recetver. The LC7471 incorporates a 64 char- vest E E‘ veo!
acter internal character generator ROM, a 24-character XN |2 El OSCIN
X 64-line display ROM and an 176-character display xout 3] [20] oscour
RAM. Up to 288, 12 x 18-pixel characters can be 1EsT [4 El SEPIN
displayed updcr pnicroprocessor control on a 24-charac- 7 E E SEPOUT
ter by 12-line display. SCLK E LC7471 EI SEPC

The LC7471 features selectable pixel width and pixel
height, and 64 vertical and 64 horizontal display start
positions. It also features a flashing enable bit for each
character position.

The LC7471 operates from a 5 V supply and is available
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in 22-pin shrink DIPs,

FEATURES

Complete text and graphbics video overlay circuitry
64-character internal character generator ROM
24-character x 64-line display ROM

176-character display RAM

288-character display capability

12 x 18-pixel characters 2 12

Four pixel widths ooonpnooon ]‘
Four pixel heights GL 782
Selectable background color B |
Approximately 0.5 or 1 s period character flashing 3o oD o EEEE
option 0.28
25, 50 or 75% flashing duty cycle
Internal or external synchronization
Serial data control

5 V supply

22-pin shrink DIP

PACKAGE DIMENSIONS
Unit: mm

3059-DIP225
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PIN DESCRIPTION

Number Name Description
1 Vssi Digital circuit ground
2 XiN Crystal oscillator input
3 Xout Crystal oscillator output
4 TEST Test output
5 RST Active-LOW reset input with hysteresis
6 SCLK Serial data clack input wilh hysteresis
7 SIN Serial data input with hysteresis
8 [+ Active-LOW chip sslect inputl with hysterssis
9 LVBK Blanking-leve! adjustment input
10 LVCHA Character-evel adjustment input
1 VOD2 Analog eircuit supply
12 CVouT Composite video output
13 V532 Analog circuit ground
14 CVIN Composite video input
15 VDD1 5 V logic supply
16 SYNI Sync separator input
17 SEPC Sync separator capagitor connection
18 SEPOUT Sync separalor output
19 SEPIN Vertical sync input
20 oscout
Pixel-clock LC oscitator network connestions
21 OSCIN
22 VDD1 5 V logic supply
SPECIFICATIONS

Absolute Maximum Ratings

Parameler Symbol Rating Unit
Supply vollage range Voo . Ves — 0316 Vgg + 7.0 v
Input voltags range Vi Vss — 0.3 1o Vpp + 03 v
Quiput voltage ranga Vo Vss — 0.3 o Vpp + 02 v
Power dissipation Po 300 (Ta = 25 °C) mW
Operating femperalure rangs Topr =30 to 70 °C
Slorage temperalure range Tsig —40 1o 125 ¢
Recommended Operating Conditions
T. =25 C
Parameter Symbol Rating Unit
Logic supply vollags Vopi [ v
Analeg supply voltage Vooz 5 v
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Parameter Symbol Rating Unit
Logic supply voltagé range Voo 45 to 55 v
Analog supply voltage range Vooe 45 o 1.27Vpm v
Electrical Characteristics
Vpp1 =5V, T, = =30 to 70 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
VRSt = Voou, -
Supply current loo :EA'; =7 11\;':;_ vgé’z and - - 15 mA
all oulputs are open.
Eﬁbli‘vgﬁalf and SCLK LOW-level Ve Ves — 03 _ 0.2Vor Y
Q_S, 8IN, RET and SCLK HIGH-level Vin 0.8Vopr _ Voot + 03 v
inpul voliage
SYNI composite video inpul voltags Ving - 20 25 Vep
CVIN composite video Input voltage Vinz - 2 - Vop
OSCIN LOW-level input current I Vi = Vgs -1 - - HA
Hiskio W |Vi= Voo - - * p
SEPCUT LOW-level output valtage VoL Voor =45V, lo. = 1 mA - - 1.0 v
SEPOUT HIGH-level oulput voltage Vou Voo =45V, oy = 1 mA 35 - - v
haa = disg - 14.318 -
Oscillator frequency losc fumaL = 2fsc - 7.169 - MHz
LC oscillator 6 7 10
CVOUT leakage current I - - 10 pHA
Timing Characteristics
twics)
w0\
tsucs)  twiscug .‘W(SCLK) lHios)
SCLK
s X X
©s | I
tword
p—twr—
SCLK . .
1.2 3 13 14 16 18 12 12 1314 15 18
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Voo = 5205V, T, = =30 to 75 °C

Rating
Parameler Symbol ‘ Unit
min typ max

SCLK input pulsewidth twscug - 260 - - ns
TS HIGH-evel input pulsewidth twics) 1 - - s
CS data enable input setup ime tsuics) 20 - - ns
SIN dala input selup time tsuisiny 200 - - ns
TS data enable Input hold time thics) 2 - - s
SIN dala input hold time thsin 200 - - ns
16-bit dala word write lima twerd 10 - - Hs
RAM data write time twr 1 - ~ JTG]

INPUT TIMING

Data and address words are input in serial format on automatically increments after each data word. The data
SIN. A 16-bit address word followed by 16-bit data input timing is shown in the following figure.
words is input after the falling edge of CS. The address

R [

soK ARERSE RN ininig N inimipinnt
v XXX X X XXX BXEX XXX X~

Msb  Lsb Msb

AN VAN VRN Ve
16-bit address 16-bit data 16-bit data

Only the lower eight bits of the address word are words at addresses 0BOH to 0BBH and the lower 12 bits
significant. Only the lower eight bits of data words at of data words at addresses OBCH to OBFH are signifi-
addresses 000H to OAFH, the lower 11 bits of data cant. All non-significant bits should be set to 0.

RAM MEMORY CONFIGURATION

RAM memory is organized as 16-bit words as shown in display control registers, location OBEH is the video
the following table. Locations 000H to OAFH are dis- signal control register and Iocation OBFH is the general
play RAM, locations 0BOH through to OBBH are dis- control register.

play line address registers, locations 0BCH to OBDH are

Memory contenls
e Description
F E D < B A 1 ] 7 ] 5 4 3 2 1 0
O000H to ‘ Displey RAM wily 6it
AFH @ 0 0 ¢ ¢ 0 0 0 FL Q Cs Cy Ca Cz o] Cp | character wode end fashing
enable bit
Address in display AOM of
0B0H 0 0 ] 0 1} ADRA | ADRe ( ADAG | ADRT | ADRG | ADRS | ADR4 | ADR3 | ADRZ | ADR! | ADRD frst character of fino 1
. Address In display ROM of
081H 0 0 0 0 0 ADRA | ADRY | ADRS | ADA7 | ADR6 | ADRS | ADR4 { ADR3 | ADR2 | ADR1 [ ADRO frst chatacter of fine 2
Address in display ROM of
0B2H 0 0 [ 0 0 ADRA | ADR® | ADRS | ADR7 | ADRG | ADRS | ADR4 | ADR2 | ADR2 | Apmt | Aomo st charactst of finp 3
: Address in display ROM of
0B3H 0 0 [} 0 0 ADRA | ADRS | ADR3 | ADA7 | ADRG | ADRS | AOR4 | ADR3 | ADR2 | Aprt | apmo frst characiae of fine 4
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Memory contents
Ade Descripton
F | oE B | 4 o | s | 7 | e s | & | 2| 2] 4 0
o | o | o O | ADRA | ADR® | ADRS | ADRT | ADRO | ADRS | ADR¢ | ADR3 | ADR2 | ADRY | Apmo | Adtess in daplay ROM of
osH | o | o O | ADRA | ADRY | ADRS | ADRT | ACRG | ADRS | ADRé | ADR3 | ADR2 | ADR1 | ADmo | Address in dipley ROM of
w | o [ o O | ADRA | ADAS | AORe | ADA7 | ADR6 | ADRS | ADR¢ | ADRa | ADR2 | ADRY | AoRo | Addressin Gupley ROM cf
O S o [ ADRA | Aoms | aoRe | AORT | ADRe | DS | ADR4 | AORS | ADR2 | ADR1 | apmo | Addiess in deglay ROM of
ged [ o | o O | ADRA | AORS | ACRD | ADR? | ADRG | ADRS | ADR¢ | ACRS | ADR2 | ADRI | Apmo [ Addessin doplay ROM of
oBH [ o | o O | ADRA | ADR9 | ADRB | ADR7 | ADAS | ADRS | ADR4 [ ADR3 | ADR2 | ADRY | ADRO | giorepe in dspley ROM of
o | o | o O | ADRA | ADRD | ADRE | ADA7 | ADAG | ADRS | ADR | ADRD | ADR2 | ADR1 | ADRo | Alfress in diplay ROM of
e [ o | o O | ADRA { ADRD | ADRS | ADRT | ADAS | ADRS | ADRS | ADRG | ADR2 | AOR: | ADRO | Address in doplay ROM of
Harizonlal display start
acH | o | o HSZAN | HSZa0 | W22l | Hszzo | Weztt | wszio | WP | WPa | Wes | WPz | Wpt | wpo | Mooa duney st
, Vellical display start
0K [ o | o Vezal | vezo | vszt | vezo | vezrt | vzeo | ves | ve4 | ves | vez | wer | veo | Bt ey e
— Video signal phase, display
DBEH | © 0 v x x | FoL W, A x x | PHU | PHO | bianking, cecllalor tontol
and systom reset selecion
TaT Character blanking, flashing,
0BFH 0 0 MOD x x BLKi BLKO x F2 FL1 FLO 343 x BCOL and lest mode selecton
Note
x = don’t care
Horizontal Display Control Register (0BCH)
The function of each bit in the horizontal display control
register is shown in the following table. Note that a
LOW-level pulse on RST resets all bits to 0.
Data bit Name Function
) HPo
1 HP1 Selects the horizental start position of the display on the screen, HS, as given by the lollowing
equation
2 HP2 5
3 HP3 HS = Te x (4 X z 2“HPn]
=0
4 HP4 where Tc is the period of the dot clock oscillalor. Note that HS increments in multiples of 4Tc.
5 HPs
5 HSZ10 .
Selects line 1 pixel width as shown in lable f.
7 HSZ1N
8 HS8Z20
Selects line 2 pixel width as shown in table 2.
9 H&Z21
A HSZa0
Selects line 3 to line 12 pixel widlh as shown in table 3,
B HS231
C - o function
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Table 1. Line 1 pixel width Table 3. Line 3 to line 12 pixsl width
HSZ11 HSZ10 Width HSZH HSZ30 Width
0 0 1Te/pixel - 0 0 1Te/pixel
0 1 2Te/pivel 0 1 2Te/pixel
1 0 ATc/pixel 1 0 3Te/pinel
1 1 4Tc/pinel 1 1 4Tc/pixel
Table 2. Line 2 pixel width
HSZ21 HSZ20 Widtk
0 0 1Te/piel
0 1 2Tc/pixel
1 0 3Te/pixel
i 1 4T c/pixel
Vertical Display Control Register (0BDH)
The function of each bit in the vertical display control
register is shown in the following table. Note that a
LOW-level pulse on RST resets all bits to 0.
Data bit Name Function
0 VPR
1 VP Selects the vertical starl posilion of the display on the screen, VS, as given by the following
equation
2 VP2 5
VS = H x [4 x Yy 2“VPnJ
3 VP3 =10
4 VP4 where H is the horizontal sync pulsewidih. Note that VS increments in mulliples of 4 lines from
line O to line 64,
5 VPs
6 VsZ10
Selects line 1 pixel height as shown in table 4,
7 VsZ11
8 VsZ20
Selects line 2 pixel height as shown in table 5,
g VsZ21 .
A VSZa0
Selects Fna 3 Yo line 12 pixel height as shown in table 6.
B - VsZat
G - No function
Table 4. Line 1 pixel height Table 5. Line 2 pixel height
HSZ11 HSZ10 Helght HSZ21 HSZ20 Height
0 0 1H/pixel 0 0 1H/pixel
0 1 2H/pixel 0 1 2H/pixal
1 ] 3H/pixel ‘ 1 0 3H/pixel
1 i 4Hhpixel 1 1 4H/pixel
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Table 8. Line 3 to line 12 pixel height

HSYNC
VsZ3 VSZ30 Height _J

0 0 tHpixel '

0 1 2H/pixel I

1 0 3H/pixel VSYNC —I vs

1 1 4H/pixel
The relationships between the vertical sync and horizon- HS Character display area
tal sync pulses and between the horizontal and vertical
display start positions are shown in the following figure.

Video Signa! Control Register (0BEH)

The function of each bit in the video signal control
register is shown in the following table. Note that a
LOW-level pulse on RST resets all bits to 0.

Data bit Name Function
0 PHO
1 o Selects the phase, and henca the background color, in the color bursi as shown in table 7.
2 - No function
3 - No function
4 - No function
5 SYS RST Resets all registers .and turns the display OFF when 1, Note that the device remains reset untl
CS goes HIGH again.
6 - No function
7 DSP CN Selects character display OFF when 0, and ON, when 1,
Tums the crystal oscillator and LC osgillator ON when 0, and OFF, when 1. Nole that the
8 0SsC sTP oscillalors can be tumed OFF only when exteral synchronization is selected and the character
display is OFF.
9 - No function
A - No function
B TNTNON 3;{::151.282.5 lines/figld, intesfaced display when 0, and 263 finesflield, non-interlaced display,
c - No funetion
Table 7. Phase selection
PH1 PHo Phase
0 0 2
0 1 r
1 0 32
1 1 In phasa
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General Control Register (OBFH)

The function of' each bit in the general control register is
shown in the following table. Note that a LOW-level
pulse on RST resets all bits to 0.

Data bit Name Function
0 BCCL Salects background color ON when O (valid for inernal synchronization only), and OFF, when 1.
1 - No funetion
2 EXT Selects external horizontal and vertical synchronization when 0, and infernal, when 1.
a FlLo
Selests the display flashing duty cycle as shown in table B
4 FL1
5 Flz2 Selects a flashing period of approximately 1 s when 0, and of approximately 0.5 s, when 1.
6 - No function
7 BLKo
Selects the blanking area of the display as shown in lable 9.
8 BLK1
] - No funcfion
A - No funetion
B TST MOD Selecls normal operation whep 0, and tes! mode, when 1. Note that test mode should not be
selected during normal operafion.
c - No function
Table 8. Flaéhing duty cycle selection Table 9. Blanking area selection
Fu FLO Duty cycle BLK1 BLKo Blanking area
0 0 Flashing OFF 0 0 Blanking OFF
0 1 25% 0 1 Character size
1 0 50% 3 0 Frame size
1 1 5% 1 1 Total area

DISPLAY ROM CONFIGURATION

The display ROM is configured as 1,536 words from
address O00OH to SFFH as shown in the following table.
Each 16-bit word contains a 7-bit character code and a
single control bit. When the control bit is 0, the 7-bit
character code is significant and is used to address the
character generator ROM, and when 1, the 7-bit charac-

ter code in ROM is ignored and the character code is
read from display RAM. The display RAM address
automatically increments by one each time a character
code is read from RAM. Note that your local Sanyo
representative can offer advice on how to specify the
generator character ROM.

Video signal coniral bits
Addross Description
F E o ¢ B A ’ 0 7 6 5 4 ) 2 1 0
RoM/ Address of st character
000H ) o ) 0 ) 0 0 O [maw | © |Aoms [ abRe | aDRo [ ApR2 | aomt [ apmp | Addrees
i
ROWY Address of twenly-fourth
¢ 0 0 ) ) 0 0 0 O [ aw | 0 |ADAS | ADR4 | ADRS | ADR2 | ADR1 | ApRo | Adess of taenly
RoM’ ; Addresy of frst character
018H 0 0 ) ) 0 ) 0 O | mam | © |ADRS | ADRG | ADR2 | ADR2 | ADRY | RO | AfLeS®
to
ROW Address ol twenly-fourth
R 0 0 0 0 0 0 0 O | am | O | ADRS | ADRY | ADRS | ADR2 | AORY [ ADRO | fiiess O ek
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The function of each significant bit in a display ROM
word is shown.in the following table.

Data bit Name Description
0 ADRO
1 ADR1
2 ADR2 Specifies the characler generator ROM address. ADRO 1o ADRS should.be set fo 0
3 ADRS when bit 7 is 1. '
4 ADR4
5 ADRS
6 ADRs Should be st 1o 0.

Selects direcl ROM addressing.
7 ROMWRAM

Selects indirect ROM addressing from RAM.

The line addresses in display ROM are shown in the
following table.

Line Address (hex) Line Address (hex) Line Address (hex) Line Address (hex)
1 00 3 300 17 180 49 480
2 18 34 18 18 198 50 498
3 30 35 330 19 180 51 480
4 48 3% 8 20 1C8 52 4C8
5 60 37 360 21 1ED 59 4E0
6 78 38 378 22 1F8 54 4F8
7 a0 39 390 23 210 55 510
8 A3 4 3A8 24 228 56 528
0 co 41 3C0 25 240 57 540
10 08 42 abs 2 258 58 558
11 Fo 4 3F0 27 2% 59 570
12 108 44 408 2 288 80 588
13 120 45 420 29 240 81 5AD
14 138 4 438 30 2B8 62 5B8
15 150 47 450 31 M0 63 500
16 168 48 468 82 2E8 64 5EB

W 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-pravention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indsmnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employess, 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 ELEGTRIC CO, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally. .

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliabls, 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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SCREEN CONFIGURATION

The character §creen display is configured as 12 lines mumber of characters that can be displayed reduces as

X 24 characters, making a maximum pumber of 288 character size is increased. The character screen configu-

characters when the smallest character size is used. The ration is shown in the following table. '
tine Chargéter number
f 00 01 02 1] 05 06 7 -} 10 1" 12 | 13 14 15 18 17 16 19 20 il »n 23
2 24 25 b4 2 PR U a2 k<] 4 * *® ar ") ] 40 41 42 L] 44 45 46 47
3 48 48 50 §1 52 83 54 56 57 68 58 60 ] .62 & 64 €5 6 67 68 2] 0 Fi|
[} I el ) 75 78 F 78 ™ 80 81 ] ;<] -] 85 85 87 83 89 B0 H 2 2] 4 5
5 86 o7 98 89 100 | 101 ] 102 | 103 | 104 | 105 | 106 | 107 | 108 | 108 | H0 | 444 | #2 | 18 | 4 | v5 | 18 | 157 | 118 | 118
6 120 g 1210 [ 122 2 128 | 124 | 125 | 126 | 127 | 120 [ 120 | 130 | 131 | 132 { 139 | 34 | 135 | 136 | 197 | 138 | 130 | w40 | 14 142 | 143
7 144 | 145 | 148 | 147 | 148 | 140 | 950 | 150 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 150 | 160 | 18 162 | 163 | 164 | 185 | 166 | 167
-} 168 | 160 [ 970 | A7 | 172 | 173 | 174 [ 175 F 176 | 77 | 178 | 170 | 180 | 181 | 182 | 183 184 [ 185 [ 186 | 187 | 188 | 188 | 180 | 184
[ 192 | 183 | 184 | 195 | 196 | #07 | 108 | 189 { 200 | 201 | 202 | 208 | 204 | 205 | 206 | 207 | 208 | 209 | 210 200 | 22 | 243 f 214 | 215
10 26 [ 217 | 218 | 219 ) 220 | 221 | 222 | 223 | 226 | 225 | 226 | 207 { 2@ | 2z | 230 | om0 | om0 | 233 | 24 205 | 238 | 237 | 238 | 238
11 240 1 241 | 242 | 243 | 244 | 245 | 245 | 247 | 248 | 249 | 250 | 251 | 252 [ 253 | 254 | 286 [ 256 | 257 | 288 250 | 280 | 261 | 262 | 263
12 24 | 265 | 266 | 267 [ 268 | 269 [ 270 | 211 | 2r2 [ 2v3 | 274 | evs | 276 | 277 | 2ve | 270 | =m0 | o8¢ | 2m2 263 | 284 | 285 | 285 | 287

The start address for each of the twelve display lines is is shown in the following table. Note how both the
specified in the display line address registers in RAM. RAM and ROM addresses increment.
An example arrangement of ROM and RAM addresses

Character RAM and ROM configuration hex)
Line

1 2 3 4 5 & 7 ] 9 1] 1 12 13 14 18 16 17 18 ] -4 Fil 2 23 o]

1 ROM Y ROM | ROM | ROM | ROM | ROM | ROM | ROM | RoM | RoM | roM | RoM | Rom | Rom | roM | rom | Ram RAW | RAM ] RAM | AAM | RAM | ROM | ROM
)] o 0§ % o7 ] 0 0A 08 oc oD 0E OF 00 o 02 03 04 05 18 17

2 AOM [ RAM | RAM | RAM [ RAM | ROM | ROM | ROM | ACM | RoM | RaM | RAM | RaM | RaM | RAM | RaM | ROM | RoM ACM | RCM | ROM | AOM | AOM | AOM
18 05 o7 e o] 1D 1E 1F Fai] 4l 04 08 o o CE oF 28 28 2A 2B 2C 20 2E 2F

3 HDMHAMFIAMHAMHAMRAMHUMHOMHOMHOMHAMHAMMMRAMHAMHAMHAMRAMRAMHAMHUMHOMROMHOM
30 10 12 13 14 36 v ) % 16 16 17 18 19 1A 1B 1¢ [ 1E 44 45 45 47

)]
4 ROM | ROM | ROM | AOM | ACM | RAM | RAM | RAM | RAM | AoM | RAM | RaM | RoM | Aam | ram | Rom | Ram | Ram | mom [ Rom ROM | AOM | ROM | ROM
44 49 44 4B G iF 20 21 2 Ll 2 24 ) 25 26 s7 27 28 SA 58 5C 5D 8E SF
s | ROM [ RAM | RAM | RAM | RAM | RAM | AAM | RAM | RAM | AOM | Ram | RAM | ROM | RAM [ Ram | Rom | ram | Ram | o | rom | rom | Rom ROM | AROM
2] 2 2A 2B j 2| 2 2E & ¥ 2] a 2 &C k] 34 6F 35 3 T K T4 75 76 i
6 AOM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM | AOM | RAM | RAM | RAM | RAM | ROM | RAM | RaM | RAM | RAM | Ram | RoM | Ram RAM | ACM | ROM
T 37 ] 39 A 38 i | D B 3E 3 0 4 8% 42 a3 4 45 46 8B 4 48 BE BF
7 | AAM | RAM | RAM | RAM | RAM { RAM | RAM | AAM | RAM | RAM | RaM | RAM | RoM | RoM | Rom | Rom | Rom | rom | rom | Rom | rom | rom ROM | AOM
L] 4 48 4C | 40 | 4E 4F 50 ] 62 83 54 BC a0 8E oF Al A A2 A3 A4 AS A5 AT
g | FAM | RAM | RAM | RAM | RAM RAM | RAM | RAM { RAM | RAM | RAM | ROM | ACM | ROM | ROM HbM ROM | ROM | ROM | ROM | ROM | ROM | ROM
]

55 55 & 58| s | 5| 50 | S BF | &0 B4 B5 B& BT | B8

g | AOM | ROM | ROM | ROM | ACM

ROM | ROM | ROM | ROM | ROM | ROM } RAM | RaM | RAM | RaM | RAM | RAM | RAM | RAM | Ram | RAM | AAM | RAM
| | 2] 3| o4

c8 | Co CA | CB 8 ® 63 64 &5 6 67 [} 6 | 6 68 &C

ROM | ROM | ROM { ROM | AOM
] o] DA | DB | DC

RAM FAM | RAM | AAM | RAM | RAM | RAM | AAM | RAM | RaM | RAM | RAM [ ROM | ROM | Aom | Rom | Row

70 kil 72 n 74 75 76 w 7 il TA EB EC ED EE EF

Zlsz|eg|xE
8

ROM
F&

ROM | ACM | ROM | ROM | RCM | ROM | ROM | RAM | RAM | ROM | RAM | RAM | RoM | RaM | RAM | ROM

41 | ROM [ AOM | ROM | AOM | ROM
F3 F& 2] FA F8 FC FD FE 7B e 104 m 3 104 7F 80 107

FO F1 F2 F4

g2 |aZ[=E|s

F§
RAM | RAM | RAM | RAM | RAM | RAM | RAM
86

RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM | RAM | RaM | Ram | RAM | RAM | RAM | RAM | ROM
0 | B | B3| B | 85 7

12 8 [ 84 |68 |6c (80 |8 |8 [ o0 | o |62 | 0a | 94| b5 | 06| 97 | 1F
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- COMPOSITE VIDEO OUTPUT

The character aild background images are superimposed following figure and the voltages corresponding to the
onto the composite video signal. relative carrier amplitudes in the following table.

The composite video signal output levels when the sync
pulse level is 1.2 V and Vpp = 5.000 V are shown in the

IRE Voo
00— ’ —— 3.20

85— _‘ —— 293

50 =1 == —— 248
44 |RE

20 — —T— 2.05

—IT— 200

56 mmfm —_— —— 185

20 -4 —— 148

Relative carrier amplltude {{RE) | Output voltage amplitude (V)
100 3.200
a5 2.966
50 2.485
20 2,057
56 1.851
0 1.m
=20 1.488
—40 1.200
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The composite video signal output levels when the sync
pulse level is 1.2 V and Vpp = 5.000 V are shown in the
following figure, and the voltages corresponding to the
relative carrier amplitudes in the following table.

IRE

100 g

88 —

Bl -1 ——n

43 IRE
20 =
76 —=
0 —— "———| 40 IRE

—20 =
-40 1iH

Relative carrler amplitude (IRE) Output voltage amphified (V)

100 2.800

les 25628

61 2100

20 1.657

76 1.480

0 1.375

20 1.075
—40 0.800

-1 280

- 2.63

-1 2.0

— 148

— 1.7

-1 107

—— o0
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