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1 1 - .
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0 Oscillation OFF

1 Oscillation OMN
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1 Display OMN
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Column address counter ACg, AC3, ACo, ACq, AG

"“DH "IH "'"2H"—""'"----------—l--'lﬁH_-T}H.

o

Line address counters AR 3. AHE, ARq. AFtu

— -y — - - — =AYy =By

CHARACTER RAM ‘5 s 11l 42 4l
SR IEIE character RAM Wbl Fi4T#hik v DL Character RAM Write Address
Control 2 KT

f—IRBGNEIE, FHubEAATHRE S 1 .
Character RAM Write Address Control fi%

( WFEm4, 16 HRFL e 8N



D15 D14 D13 D12 D11 D0 D9 DB D7 D6 D5 D4 D3 D2 D1 DO

1 0 0 0 0 1 1 RW3 | RS2 ([RW1 [RWO |{RL4 |RL3 |RL2Z | RL1 | RLD

1T 7T 1T T J [ 1T 1 1]

Character HAM Write
Address Control
instruction part

Line address specification bits

RL4 | RL3 |RL2 | RL1 | RLO Function

0 0 o 0 0 Set 1st line,

0 0 0 o 1 Set 2nd line,

1 0 0 0 1 Set 18th line,

Do not use combinations
other than above, or the
device may malfunction,

Word address specification bits

RW3 RW2 |RW1 | RWD | Function

0 0 0 0 Set 1stword,

0 0 0 1 Set 2nd word,

1 1 1 1 Set 16th word.

CHARACTER RAM E % 4 452 1



T DL Character RAM Write Data Control X5y BEEE N Character RAM
oo JAf -k AT R e 2 A R I A . HUAAE Lose AL, R
TAERN A BE AN IX 55 m 2

HEL CS IRFHE, BAZHE 2] Character RAM Hi, A A4 Huhik B 3380 .

Character RAM Write Data Control 4>

C PF4, 16 LR se A

D15 D14 D13 D12 D11 D0 D8 DE D7 e D& D4 D3 D2 D1 Do

1 0 0 1 |CR11|CR10|CR9 |CR8 [CR7 |CR6 |CR5 |CR4 |CR3 [CR2 |CR1 |CRO

| el

Character RAM
Write Data Control
instruction part

Character RAM write data control bits

—| CRXX | Function

0 Without dots (|

1 With dots =




Character RAM Z3i i A#H N K 7~

CR11 CR10 CR9 CR8 CR7 CR6 CR5 CR4 CR3I CR2 CR1 CRO

(RL4.3.2.1.0) o 0000l ' ' |

o

0001

0010

0o11
0100
o1

o o o o

0 0110

o

o111

0 1000

1001 f

1ﬂ1ﬂu

o o o

1011

o

1100

1101 '

1110]

o o o

1111

1 DDOD

1 4o




Character Generator RAM [J%i4E 5 A
FOy %1 FFy ) 16 N4 SFEAAE/E Character RAM Hi.

Character RAM 548 15 7€ J7 14

‘ Set the word and line address using Character RAM write address control command

1

!

Set the character pattern using the Character RAM write data control command

WNFTN, STB 155 Ha M CRAM )bl AiAT k. Rk, S EE S5 N CRAM
f, bk FFEAE TR e — IR



Character generator R AM

line address counter Ril4.RL3, RLy, RLq.RLg
OH——=1H—=2H—= —=1n = 8H
S— — __,f‘:
{-_f'

/W'U'rd address increment

e

i

F
Character generator R AM
word address counter RW3, RWo, RW¢, RWp
OH——={H—=2H— e —= EH —*= FH——

Correspondence between Character Codes
and CRAM Word Addresses

Character Code CRAM Word Addresses
OH - - oH

1H - - 1H

FH = - FH




CHARACTER SIZE, SMOOTH, &MASK PULSE CONTROL

ALK G i 2 AT ABOE B AT P AT RN, TP A
WifE e FRIBORI, AP B A [R] B0

Character Size, Smooth, &MASK PULSE Control %

(X7 2 T4, 16 R e 85 A



D15 D14 DI3 D12 DIl D0 D9 DB D7 D6 D5 D4 D3 D2 D1 DO

t o |o |o |1 [mr|st [s0| 0 |0 |SM|SMO|ARI|AR2|ART|ARD

1 L} e Bl R -
: ;

Character size, Smaoth &
Mask Pulse Control
inEtruc tion part

Lo [swo

Line address control bits
|character size & mask pulse)

AR3 | ARZ | ARY | ARD | Funcuion

0 0 0 [ 1] Set 15t line,

0 o 0 1 Set 2nd line.

1 1) 1 1 St 121N line,

Do mot usa combinations
ather than sbove, or the
device may malfunction.

Always set D7 and DG bits to "0, 0",

Smooth control bits

Function

See the paragraph “Smooth Control™ on
page 16.

Character size control bits

51 S0 | Function

a 0 Mormal character size

(1] 1 Twice tha normal size

1 0 | Three times the normal size
1 1 | Four times the normal size

Mask pulse cantrol bit

MP Function

0 Na mask pulse output

1 | Mazk pulse output




SMOOTH (INTERPOLATION) CONTROL

PRI @2 53] 4 75, v PO RE—AT 75 beoe I D fg o
Smooth Control %
(XHE 2 FA5m4, 16 HLRR i se 5 mA)
D15 D14 D13 D12 D11 DI0 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
1 o] o] of| 1] ™| si o [ o [sw|smo|AR3|AR2|AR1|ARO

L | | |

Smooth control
instruction part

* See page 12 for explanation
of these bits.

| I

*

Always set D7 and D6 bits to "0, 0%,

Smooth control bits

SM1 | SMO | Function

0 x Mo smooth function
1 1] Class 1 smooth
1 1 Class 2 smooth

X: Don"t care.




Description of each smooth type

Smooth A Smooth B

. With dots

May be with or without dots

Without dots
Smooth C Smoath D

Smaooth dots

(Each interpolation is valid in the direction of 907, 180", or
270% with any of the four corners taken as fulcrum,)

‘ A

Class | smooth = Smooth A + Smooth B
Class 1l smooth = Smooth & + Smooth B + Smooth C + Smooth D



FAEE T

An Example of Smooth

TH dot 2Hidot IH/dot AH dot

‘n

. With daols

Smooth dots



A e
AT D R AE B RACE R HT I 32 MR

Display Position Control x4

(X% 2 Fmd, 16 LU ose #5mA)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3I D2 D1 DO

1 0 0 0 0 0 Va | V3 [ V2 | V1T VD | H4 | H3 | H2 | HI HO

Display position control

instruction part
Horizontal address specification bits

H4 H3 H2 H1 HO Start address

From the trailing edge of the horizontal
0 0 0 0 0 synchronizing pulse
Note: 12 (24)/foec(MHZ) x 1 [us]

From the trailing edge of the horizontal
0 0 0 0 1 synchronizing pulse
Note: 12 {24)/f 55 (MHZ) x 2 [us]

¢

From the trailing edge of the horizontal
1 1 1 1 1 synchronizing pulse
Note: 12 (24)/fg5c(MHZ) x 32 [us]

Vertical address specification bits

V4 V3 V2 Vi Vo Start address

From the trailing edge of the vertical
0 0 0 0 0 synchronizing pulse
Note: 9 {18) x OH

From the trailing edge of the vertical
0 0 0 0 1 synchronizing pulse
Note: 9 (18) x 1H

From the trailing edge of the vertical
1 1 1 1 1 synchronizing pulse
Note: 9 {18) x 31H

[ ): Progressive TV



-+ OHX {2V, + 23V, +27V, + 2!V, +2°V )
1BHX (2%V, + 2%V, + 27V, + 2'V, +2°V )

normal TV

. progressive TV

12

—_— * +27H _
f,:,;,:ﬂMHz]xl? H, + 2'H,

+2'H, +2'H, +2°H, + 1)

Mormal TV
24 L e

— X (2*H, + 2°H
fose (MHz) * 18 Ha +27H,

+2°H, +2'H, +2°H, + 1)

Progressive TV

Character Write Address Control

VRAM (4T EFIA) Huhk v DL Character Write Address Control

XM . Character Write Address Control 4
GXR—% 2 TS, 16 HARBAEERA)




D15 D14 D13 D12 D11 D10 D9 D& D7 De6 D5 D4 D3 D2 D1 DO
r1 0 0 0 0 1 0 |AR3 | AR2 |AR1 | ARD | AC4 AC3I|AE2 ACT1 | ACOD
L[ | [ [ T 1
Character write address
control instruction part
Column addressing bits
AC4 | AC3 | AC2 | ACY AC‘{][ Function
0 0 Set the 1st line.
0 1 Set the 2rj|d line,

1 Set the 241th line,

Do not set an address other than
the addresses OH through 17H,

Line addressing bits

AR3 AF[;‘ AR1T | ARD Function
0 0 0 Set the 1st line, o
0 0 1 Set the 2nd line,
{
0 1 1 Set the 12th line.

Do not set an address other than
addresses OH through BH,




NN TR, PG, TR NI

HAs 5 ANk n] DAl Character Write Address Control x4 H3E ANHihl 347
e GAMMLREZ S, DI TR . FRABUE, FARINSREHEIE N VRAM ]
[FIN, BHGE NN FAEA . PR R RER A G I SFAEA BN 1 . AT
AR, WRAFEE, FRNIREEAA, AU AR ARG 8 A3k
i, HNEE CS i RFRK ST, B AN bR 2R e A3 1.

Display Character Control %

WL ESRRIM, AR, PRI, FATINER A DUE I I S dr 2 fa 2k VRAM i B
NIZ G-I LOSC AR R, mia L TAE. ESHm N T AR, R A,
TAF PR ARAAL, n P AR PRPERAAIMC 8 . DOV Fm<ie 2 7

EHA L.



s D14 D13 D12 D11 D0 D8 (81 o7 D6 D5 D4 Dz D2 DM 0o

1 1 1] 1] R G B Blink 7 ce | C5 C4 C3 c2 c co

I L T I [ [ | |

Display Character Control

instruction part Character specification bits

C7T |C6 |C5 (C4 |CF |C2|C1 |CD Function

o |0 jo |0 |0 |0 |0 |0 | Outputs the data for character code 00,

0 oo 0 0|0 |0 1 Cutputs the data for character code Q1.

1 1 1 1 1 1 1 1 QOutputs the data for character code GE .

00y to EEH; CROM, FOy 1o FFy, CRAM, EF; Display off data

Blink selecting bits

Blink r Function
0 Mo blinking
1 Blinking

Character color selecting bits

R ! _G " .I-i Character color

4] o o Black

1] 0 1 Blus

o 1 0 Graan
R

110 |0 Red

1|0 |1 Magenta

1 (1|0 ‘r"alt.-:; o

|
1 1 1 I White




i kb 2h g

££ VCR BB AL, SXRUE Fr B PIRME R: f20AE VCR e i, 91Nk
P AbRA, B FAL AR i IR A AR IS B, R AERE, iR, REUE, B N
TIERAAE X PIRPAE R, fEs IR VF 3 R far ] VMON i



1984 192 95 I Information to be recorded on VTR tape
BATTERY -+ereeeeeeees OK - f— . .

Information to be displayed only
YOROHAMA _— J' r inside the electronic finder
FOCUS: e 0K —‘ '
PM 535 =
SENSE--rervrrerereene. HIGH - J

- /

Example: The mask pulse is to be output to line addresses 1 H, 3 H, and 5 H with vertical address 0 H and a character size
of 1 H/dot.

Vsync I l
|

| 184 18H 18H 184 18H 18H

i~

Mask pulse | I ] I I I

Line address EREIEREREEERER

The leading and trailing edges of the mask pulse are synchronized with the trailing edge of Hgync.

e LI

Mask pulse —I Ii



O B AR
(T=25°C, VDD —Vss =5.0v)

ITEM SYMBOL CONDITION MIN. | TYP. |MAX. |UNIT
/NN [ tSET 400 ns
I /MORFFIN [A] tHOLD 400 ns
INf 5 - e /MR FL T 5 teKL 400 ns
IS5 5 gD v L i tckH 400 ns
o i t1cK 1.0 us
CS Ipe/INEESLIN A tess 400 ns
CS F/IMARFEHS [A] tes 400 ns
ZERF 1( BUSY _ETHAY) tDL1 400 ns
ZERF 2( BUSY ETHEY) thL2 400 ns
/N Busy #| CLK INf[H] tDLCS 400 ns
/N Vee AKHP 78 & TvwL 4 us
/AN Vene TSRS THWL 4 us




DATA ,
............ iy
"tsm {THOLD

N p_/ \

Ctoss || tewd || ok
e
lCSH
3 -
c5 | / \_..._._
“toLl | tDL2

[\ [\

HFVEEHE, BUSY HATLE N BUE S S I A A K. HEIEE N VRAM J5 BUSY
B i

FEEAR S N VRAM 8 KPR 1), BUSY ORI R AR T . (G2 B KPRl
I TRV RE % 158 LR AN RES N VRAM)




Power ON Reset

i H (] Mt o IR RORL | AT

PCL & W H/IMICH PR FFI TR | tecr 10 us

VPCL /
ov QRV




]

BUSY

To the output port
of a microcomputer — |

CLK

DATA

-

+5v O

PCL

Clock check -

VDD

ol

.

CKouTt
O05CouT

0sCim

10

,L-—' GND

Hsyne
Vsyne
BBLK
GBLK
RBLK
VeaL
VB
VG
VR

VMON
(MP)

19

20
KIS ——

18

17

:q I""‘E'fﬁc

- ]To the character
mixing circuit 4

16

- ]Tu the character
mixing circuit 3

15

- }Tn the character

mixing circuit 2

14

.

13

To the character
mixing circuit 1

12

11

- To the character

- mixing circuit 5



R SOP-20

20-pin plastic SOP (375 mil)

20 11
HHHHHHHHHA

O

THEHEHEEEY

™

S L
—— - s - =

000

E
mﬁ 5
DIV




P20GM-50-3758-2

NO
T[-Eich lead centerline is located within 0.12 ITE.[“ MILLIMETERS INCHES
mm {0.0056 inch) of its true position {T.P.) - A _13.00 MAX. 0.512 MAX.
at maximum material condition. B 0.78 MAX. 0.031 MAX.
C 1.27 E;ll.P.] 0.050 (T.P.)
D 0.40 -8:58 0.0165:8%%
3 0.1"°" 0.004 7%
F_ 2.9 i'l.-"la'l}(. 0.115 MAX.
G 250 0.098
H 10.3°°° 0.406-50813
| 7.2 0.283
o 1.6 0.063
0.15 8.8 0.006 -5 852
- o080 0.031-6:608
- _012 (;.D'DE




20-pin plastic DIP (400 mil)

20 11
mlisinlialiclicliclialicls!

3 -
7

ITII._II_ILII_ILII_II_II_I.lLIO

A

D CB M 0~15"

F20C-1 00-4008



NOTES

1)

2)

Each lead centerline is located within 0.25
mm (0.01 inch} of its true position (T.P.} at
maximum material condition.

Item “K" to center of leads when formed
parallel .

ITEM MILLIMETERS INCHES
A 27.94 MAX. 1.100 MAX.
] 2.54 MAX. 0.100 MAX.
i C 2.54 (T.P.) 0.100 (T.P.)
D 0.50*°'° 0.020-8:382
| 1.2 MIN, 0.047 MIN.
G 3.520% 0.13849%%
b 0.51 MIN. 0.020 MIN.
[ 4.31 MAX. 0.170 MAX.
J 5.72 MAX. 0.226 MAX,
K 10.16 (T.P.}) 0.400 (T.P.)
L 8.6 0.339
0.25.848 0.010 6053
N 0.25 0.01




