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@ Picture display apparatus.

@ A picture display apparatus capable of display-
ing fringed characters is provided with a latch circuit
(25) for latching a character code read from a dis-
play data RAM (5). The latch circuit (25) is provided
between the RAM (5) and a character generator (7)
and is used to receive and hold the character code

read from the RAM (5) once and to supply the
character code thus held to the character generator
(7). A write circuit writes the character code to the
RAM (5) when the latch circuit (25) is not so timed
as to receive the character code from the RAM (5).
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BACKGROUND OF THE INVENTION
Technical Field

The present invention relates generally to pic-
ture display apparatus and more particularly to a
picture display apparatus such as a CRT display, a
so-called video movie (or a video camera) and an
analog character display apparatus having the func-
tion of superimposing fringed characters or pat-
terns on an image.

Background Art

Fig. 6 is a block diagram illustrating a display
apparatus having character display functions, such
as a video movie and an analog character display
apparatus heretofore in use for displaying analog
images and characters (hereinafter simply called
"character display equipment”), mainly depicting
its character image signal generating circuitry.

The character image signal generating circuit
13 is provided with a display data RAM 5 for
storing all character codes to be displayed on a
picture at a time.

In order to write a character code "W" supplied
from a microcomputer 1 to the display data RAM 5,
this circuit is provided with a write address register
2, a write data register 3, a write synchronizing
circuit 4, and an address selecting circuit 6. The
write address register 2 receives a control/data
signal B from the microcomputer 1 and holds an
address signal A therein. The write data register 3
holds the character code "W" and applies it onto a
character signal W. The write synchronizing circuit
4 generates a write synchronizing signal S accord-
ing to the control signal of the control/data signal B.
Further, the address selecting circuit 6 generates
an address signal U directed to the display data
RAM 5 on receiving the write signal S.

In order to read a display character code "G"
from the display data RAM 5, the character image
signal generating circuit 13 is provided with a verti-
cal address counter 12, an oscillating circuit 11 and
a horizontal address counter 10. The vertical ad-
dress counter 12 generates a line selecting signal
R for determining a vertical position on a display
picture on receiving a vertical synchronizing signal
V and a horizontal synchronizing signal H in syn-
chronization with a scanning line, and applies the
line selecting signal R to the address selecting
circuit 6. The oscillating circuit 11 generates a so-
called dot clock D on receiving the horizontal syn-
chronizing signal H synchronous with the oscillation
starting phase thereof and having a period cor-
responding to the horizontal scanning interval of
each display dot on the display picture so as to
obtain timing during the horizontal scanning. The
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horizontal address counter 10 generates a column
selecting signal C on receiving the horizontal syn-
chronizing signal H and the dot clock D for deter-
mining a horizontal position on the display picture
and applies the column selecting signal C to the
address selecting circuit 6 and the write synchro-
nizing circuit 4.

In order to display a pattern of the character
code "G" thus selected, the character image signal
generating circuit 13 is further provided with a
character generator 7 and a parallel/serial converter
circuit 8 (hereinafter called a serial converter circuit
8). The character generator 7 generates a character
pattern "P" equivalent to one line out of the pattern
equivalent to one character on receiving an ad-
dress signal L generated in the address selecting
circuit 6 and the character code "G" on the char-
acter signal G. The serial converter circuit 8 se-
quentially outputs a character pattern having a plu-
rality of bits equivalent to one line dot by dot
through the dot clock D. That output is combined
with another image signal E before being applied to
CRT 9 on which a superimposed image is dis-
played.

The serial converter circuit 8 has a circuit for
generating fringed patterns and also can combine
the character pattern "P" having a fringed pattern
"Y™ with the image signal E to make CRT 9 display
the combination.

Although the address selecting circuit 6 has
been so defined since it selects either the address
supplied from the outside or what is internally
produced and gains access to the display data
RAM 5, it functions as an access circuit with re-
spect o the display data RAM 5 and the character
generator 7.

A description will subsequently be given of the
operation of the character image signal generating
circuit 13 thus arranged when the character code
"W" supplied from the microcomputer 1 is written
to the display data RAM 5.

When the microcomputer 1 supplies a char-
acter code "W" to be written to the display data
RAM 5 as its data to the write data register 3
according to the control/data signal B, the write
data register 3 as a recipient holds the data as the
character code "W" and then supplies the data
onto the character signal W. When the microcom-
puter 1 supplies an address "A" in the display data
RAM 5 to be written thereto as its data to the
address register 2 according to the control/data
signal B, the write address register 2 as a recipient
holds the address "A" and supplies it onto the
address signal A. When the microcomputer 1 sup-
plies to the write synchronizing circuit 4 information
about that the write address register 2 and the
write data register 3 respectively hold the address
signal A and the character code "W" in the form of
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a control signal according to the control/data signal
B and ready for the write operation, the write
synchronizing circuit 4 as a recipient tries to send
out a write synchronizing signal S for effecting the
write operation.

At this time, however, the write synchronizing
circuit 4 outputs the write synchronizing signal S
while avoiding the timing at which the character
code "G" during a period of scanning an ineffective
picture necessitating no character signal G is being
read from the display data RAM 5, since the dis-
play character code "G" selected by the address
signal U generated by the address selecting circuit
6 that has received the line selecting signal R and
the column selecting signal C is read in synchro-
nization with the horizontal synchronizing signal H
and the vertical synchronizing signal V. The illustra-
tion of an input signal directed to the write synchro-
nizing circuit 4 necessary for making the above-
noted decision has been omitted in Fig. 3. On
receiving the write synchronizing signal S, the ad-
dress selecting circuit 6 selects the address signal
A and supplies the address "A" on the address
signal A to the display data RAM 5 as the address
signal U together with the write signal, whereby the
character code "W" is written to the address "A" in
the display data RAM 5 on receiving the address
signal U and the character signal W.

A description will subsequently be given of the
operation of the circuit at the time the character
code "G" to be displayed is selected and read
from the display data RAM 5.

On receiving the vertical synchronizing signal
V, the vertical address counter 12 initialized its
count and on receiving the horizontal synchronizing
signal H, it counts up the value and outputs the line
selecting signal R for determining the vertical posi-
tion of a scanning line. On receiving the horizontal
synchronizing signal H, the oscillation circuit 11
initialized the oscillation phase, generates and out-
puts the dot clock D of a frequency corresponding
to the horizontal scanning speed of the scanning
line. On receiving the horizontal synchronizing sig-
nal H, the horizontal address counter 10 initialized
its count and on receiving the dot clock D, it counts
up the value and outputs the column selecting
signal C for determining the horizontal position of
the scanning line. The address selecting circuit 6
receives the line address signal R and the column
address signal C thus generated, generates the
address signal U intended for the display data
RAM 5 and the address signal L intended for the
character generator 7 by subjecting these address
signals to computation in conformity with the cor-
responding storage modes, and supplies the re-
sults to the display data DRAM 5 and the character
generator 7, respectively.

On receiving the address signal U, the display

10

15

20

25

30

35

40

45

50

55

data RAM 5 reads the character code "G" prestor-
ed at the address designated thereby and supplies
it to the character generator 7 as the character
signal G. The character generator 7 may be ROM
for storing character patterns, for instance. On re-
ceiving the character code "G", the character gen-
erator 7 selects a pattern (in a matrix configuration)
equivalent to one character corresponding to the
code and on further receiving the address signal L,
outputs the character pattern "P" equivalent to one
line in the pattern equivalent to the one character.

In order to generate a fringed pattern, patterns
on upper and lower lines are needed, that is, pat-
terns corresponding to three lines are required.
Provided the character pattern "P" to be displayed
is indicated when the address signal L is "N" in
value, the address signal L within the time required
fo scan one character width varies in value from "N
- 1", "N" to "N + 1" and character patterns
equivalent to three lines within a pattern equivalent
to one character are sequentially read onto the
pattern signal P (see Fig. 2(a)).

Given a period during which the address se-
lecting circuit 6 supplied with the column selecting
signal C horizontally scans a line equivalent in
width to one character pattern is TO in order to
perform the operation as noted above, the period
TO is divided into four: T1, T2, T3, T4 (see Fig. 2-
(b)) and the address selecting circuit 6 operates in
the respective periods as follows:

The address selecting circuit 6 applies a read
address "Q" generated from the line selecting sig-
nal R and the column selecting signal C to the
display data RAM 5 as the address signal U during
the period T1, whereby the character code "G"
stored at the address "Q" in the display data RAM
5 is read onto the character signal G.

The address selecting circuit 6 reads a char-
acter pattern on a line adjacent to the line "N"
intended for scanning to generate the fringed pat-
tern "Y" during the period T2. Then the address
selecting circuit 6 applies "N - 1" o the address
signal L at this timing during this period. On receiv-
ing "N - 1" and the character code "G", the
character generator 7 reads a pattern on No. "N -
1" line from the matrix pattern of the character
code "G" as a character signal P.

As the character generator 7 is using the char-
acter code "G" during this period, the character
code "G" read from the display data RAM 5 onto
the character signal G needs to remain stable.
Consequently, the address signal U as the input of
the display data RAM 5 ought to be stable. More-
over, the address selecting circuit 6 generating the
address signal U needs to be applying the address
"Q" onto the address signal U.

The character pattern "P" on the line "N"
intended for scanning is read to generate the



5 EP 0 519 382 A2 6

fringed pattern "Y" and to display the original char-
acter pattern "P" during the period T3. Then the
address selecting circuit 6 applies "N" to the ad-
dress signal L at this timing during this period. On
receiving "N" and the character code "G", the
character generator 7 reads a pattern on No. "N"
line, that is, the character pattern "P" from the
matrix pattern of the character code "G" as the
character signal P.

As the character generator 7 is using the char-
acter code "G" even during this period, the char-
acter code "G" read from the display data RAM 5
onto the character signal G needs to remain stable.
Consequently, the address signal U as the input of
the display data RAM 5 ought to be stable. More-
over, the address selecting circuit 6 generating the
address signal U needs to be applying the address
"Q" onto the address signal U.

The address selecting circuit 6 reads a char-
acter pattern on a line adjacent to the line "N"
intended for scanning to generate the fringed pat-
tern "Y" during the period T4. Then the address
selecting circuit 6 applies "N + 1" to the address
signal L at this timing during this period. On receiv-
ing "N + 1" and the character code "G", the
character generator 7 reads a pattern on No. "N +
1" line from the matrix pattern of the character
code "G" as a character signal P.

As the character generator 7 is using the char-
acter code "G" also during this period, the char-
acter code "G" read from the display data RAM 5
onto the character signal G needs to remain stable.
Consequently, the address signal U as the input of
the display data RAM 5 ought to be stable. More-
over, the address selecting circuit 6 generating the
address signal U needs to be applying the address
"Q" onto the address signal U.

In other words, the address selecting circuit 6
generating the address signal U has o keep out-
putting the address "Q" in a stable condition until
the period TO is terminated after it has read the
address "Q" onto the address signal U.

The serial converter circuit 8 has shift registers
for converting parallel data to serial data and nor-
mally comprises a set of three shift registers as a
principal unit in order to process character patterns
equivalent to three lines necessary for generating
the fringed pattern. This circuit operates to latch
the character pattern "P" formed of a plurality of
bits and character patterns adjacent thereto on
both sides and outputs the character pattern "P"
and the fringed pattern "Y" thus generated serially
dot by dot on receiving the dot clock D.

The image signal generated in the character
image signal generating circuit 13 and sequentially
output dot by dot is superimposed by the appara-
tus on another image signal E before being dis-
played on CRT 9.
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A description has been given of the character
image signal generating circuit 13 of the prior art
character display equipment as a specific example.
A description will subsequently be given of espe-
cially the write synchronizing circuit 4.

The conventional character display equipment
is, as disclosed in Japanese Laid-Open Patents No.
124084/1988 and No. 124891/1989, is provided for
the purpose of preventing a picture from flickering.
More specifically, while the display data RAM 5 is
outputting the character code "G", the character
code on the character signal G becomes unstable
when the address signal A for writing is selected
and applied to the address signal U. The character
pattern on the pattern signal P output from the
character generator 7 as designated by the unsta-
ble character code tends to become unstable as
well. As a result, because part of the pattern be-
comes what ought not be displayed, such un-
desirable flickering appears on the picture. Particu-
larly in the case of the above-mentioned character
display equipment capable of displaying fringed
characters, the undesirable flickering tends to easi-
ly appear on the picture. In order to obviate such
an inconvenience, the conventional write synchro-
nizing circuit 4 in the equipment of this kind is
designed to output the write synchronizing signal S
only during horizontal and vertical fly-back time of
a scanning line (in a so-called ineffective picture
period) where no data is read from the display data
RAM 5.

However, data transfer speed and timing are
restricted in the conventional character display
equipment since the ineffective picture period is
only utilized to write data to the display data RAM
5. Therefore, the problem is that the microcom-
puter is kept waiting as the updating of the display
picture is slow. This problem is quite common fo
picture display apparatus such as video movies
and analog character display equipment having the
function of displaying fringed characters.

SUMMARY OF THE INVENTION

A picture display apparatus capable of display-
ing fringed characters according to the present
invention comprises a memory, a character gener-
ator, a write circuit for storing character codes and
for writing the codes to the memory, wherein a
latch circuit for latching the character code read
from the memory is provided between the memory
and the character generator, the latch circuit op-
erating to receive and hold the character code read
from the memory once before delivering the char-
acter code read therefrom to the character gener-
ator, and wherein the write circuit operates to write
the character code to the memory when the laich
circuit is not so timed as to receive the character
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code from the memory.

More specifically, a code data latch for laiching
the character code is provided between a display
data RAM and the character generator in the
above-mentioned conventional circuit arrangement
represented by the character image signal generat-
ing circuitry of the character display equipment and
this code data latch receives and holds the char-
acter code read from the display data RAM once
before delivering the character code read therefrom
o the character generator, whereas the write circuit
outputs a write synchronizing signal on receiving a
control signal from a microcomputer while the code
latch is in such an operating state that it is not to
receive the character code from the display data
RAM.

With the arrangement above, unlike the con-
ventional character display equipment, there exists
timing at which data can be written to the display
data RAM within the time each of the character
patterns that can be present in plurality is dis-
played during the scanning of one line of an effec-
tive picture.

In other words, the character pattern is read a
plurality of times fo generate a fringed pattern
during the time one character pattern width is
scanned. If, however, attention is directed to the
fact that the character codes applied to the char-
acter generator are the same during that period,
data may be read from the display data RAM only
once on condition that the character code read
from the display data RAM is laiched by the code
data latch. While the character generator is reading
out the character pattern on receiving the character
code from the code data latch, the output of the
display data RAM may be any data. Therefore, no
undesirable flicker will appear on the picture as
long as data is written to the display data RAM at
this timing.

The operation of the circuit at this time will be
described in detail. Data is read from the display
data RAM once at the beginning of a period (T0)
(i.e., a period T1) during which one character pat-
tern width is scanned. More specifically, an ad-
dress selecting circuit supplies to the display data
RAM an address signal derived from a line select-
ing signal R and a column selecting signal C and
on receiving the address signal, the display data
RAM outputs the character code designated there-
by. The code data latch holds the character code.

During the period of scanning the one char-
acter pattern width, data reading from the character
generator for character fringing is carried out a
plurality of times (normally three times), the char-
acter fringing being carried out during the periods
(i.e., T2, T3, T4) of data reading from the character
generator after the period (i.e., T1) of data reading
from the display data RAM. At this time, the char-
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acter code received by the character generator
needs to remain stable.

In the circuit according to the present inven-
tion, the character code received by the character
generator is not output from the display data RAM
directly and continuously but held by the code data
latch. The character code received by the char-
acter generator remains stable even though the
output of the display data RAM is unstable during
that time. Consequently, the character pattern is
prevented from falling into disorder, thus causing
no undesirable flickering to appear on the picture.

Therefore, the write synchronizing circuit out-
puts the write synchronizing signal on receiving the
control signal from the microcomputer during the
period of data reading from the character generator
in addition to during the period of scanning the
ineffective picture, so that data can be written fo
the display data RAM. As a result, it is unnec-
essary for the microcomputer to wait for a long
period of time in order to transfer data. As data can
be ftransfer efficiently, a picture can quickly be
updated.

Incidentally, not only sign codes prescribed by
JIS and ASCIl codes but also color and blink
information may be added to the character codes.

It is therefore an object of the present invention
to provide a picture display apparatus such as a
video movie and an analog character display ap-
paratus having the function of displaying a fringed
character such that the flicker of a display image is
reducible.

It is another object of the present invention to
provide a picture display apparatus having the
function of displaying a fringed character such that
a display picture is quickly updated and that a
controller such as a microcomputer for controlling
display is least kept waiting.

It is still another object of the present invention
to provide a picture display apparatus capable of
speedily displaying a fringed character free from
flickering.

It is a further object of the present invention to
provided a picture display apparatus having the
function of displaying a fringed character such that
it is capable of reducing not only the flicker of a
display image but also power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a picture display
apparatus embodying the present invention, mainly
depicting its character image signal generating cir-
cuitry.

Fig. 2(a) is a diagram illustrating a character
pattern in character display featuring a picture dis-
play apparatus embodying the present invention
and an exemplary fringe pattern surrounding verti-
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cal and horizontal dots.

Fig. 2(b) is a time table illustrating signal-to-
signal relations around a code data latch featuring
character display according to the present inven-
tion.

Fig. 3 is a block diagram of an picture display
apparatus embodying the present invention, mainly
depicting its character image signal generating cir-
cuitry.

Fig. 4 is a detailed block diagram of a storage
circuit for storing data indicating the presence or
absence of a fringe featuring the picture display
apparatus of Fig. 3.

Fig. 5 is a block diagram of still another picture
display apparatus embodying the present invention,
mainly depicting its serial converter circuit.

Fig. 6 is a block diagram of conventional char-
acter display equipment, mainly depicting its char-
acter image signal generating circuitry.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

Fig. 1 is a block diagram of picture display
equipment embodying the present invention, main-
ly depicting its character image signal generating
circuifry and this corresponds to Fig. 6 illustrating
the prior art. The configuration of the character
display equipment in this embodiment is different
from what is shown in Fig. 6 in that a code data
latch 25 is newly provided while a write synchroniz-
ing circuit 24 is an improved version of the write
synchronizing circuit 4. The code data laich 25
receives and holds a character code "G" on a
character signal G read from a display data RAM 5
and applies the character code "G" to a character
generator 7 as a character signal F. After receiving
a column selecting signal C from a horizontal ad-
dress counter, the write synchronizing circuit 24
outputs a write synchronizing signal S on receiving
a control signal from a microcomputer 1 according
fo its control/data signal B on condition that the
code data latch 25 has not received the character
signal G, that is, it has not yet been activated (T2,
T3, T4 as noted previously).

Referring to a timing table of Fig. 2, a detailed
description will be given of the feasibility of data
writing to the display data RAM 5 during the period
of displaying each character pattern with the ar-
rangement above.

As in the case of the conventional character
display equipment, the period of scanning one
character pattern width is given as TO and the
period TO is divided into four: T1, T2, T3, T4.

The address selecting circuit 6 applies a read
address "Q" generated from a line selecting signal
R and a column selecting signal C to the display
data RAM 5 as an address signal U during the
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period T1, whereby the character code "G" stored
at the address "Q" in the display data RAM 5 is
read onto the character signal G. The code data
latch 25 receives one bit of the column selecting
signal C as a clock signal, then receives and holds
the character code "G" to execute the output of
display data RAM 5.

The code data latch 25 in place of the display
data RAM 5 outputs the character code "G" held
thereby as the character signal F during the period
T2. As it is necessary to read a character pattern
on a line adjacent to the line "N" intended for
scanning to generate a fringed pattern "Y", the
address selecting circuit 6 applies "N - 1" to an
address signal L at this timing during this period.
On receiving "N - 1", the character generator 7
reads a character pattern on No. "N - 1" line from
the matrix pattern of one character of the character
code "G" as a pattern signal P.

As the display data RAM 5 is not restricted
during this period, the write synchronizing circuit
24 outputs a write synchronizing signal S on re-
ceiving the control signal from the microcomputer 1
according to its control/data signal B. Then the
address selecting circuit 6 selects an address "A2"
on an address signal A as the address signal U on
receiving the signal S during the timing period T2
and outputs the address "A2" together with the
write signal, whereby a character code "W2" on a
character signal W is written fo the display data
RAM 5.

The code data latch 25 in place of the display
data RAM 5 outputs the character code "G" held
thereby as the character signal during the period
T3 as well. The address selecting circuit 6 applies
"N" to the address signal L during this period. On
receiving "N", the character generator 7 reads a
character pattern "P" on No. "N" line from the
matrix pattern of one character of the character
code "G" as the pattern signal P.

As the display data RAM 5 is not restricted
also during this period, the write synchronizing
circuit 24 outputs write synchronizing signal S on
receiving the control signal from the microcomputer
1 according to its control/data signal B. Then the
address selecting circuit 6 selects an address "A3"
on the address signal A as the address signal U on
receiving the signal S during the timing period T3
and outputs the address "A3" together with the
write signal, whereby a character code "W3" on
the character signal W is written to the display data
RAM 5.

The code data latch 25 in place of the display
data RAM 5 outputs the character code "G" held
thereby as the character signal F also during the
period T4. As it is necessary to read a character
pattern on a line adjacent to the line "N" intended
for scanning to generate a fringed pattern "Y", the
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address selecting circuit 6 applies "N + 1" {o an
address signal L at this timing during this period.
On receiving "N + 1", the character generator 7
reads a character pattern on No. "N + 1" line from
the matrix pattern of one character of the character
code "G" as the pattern signal P.

As the display data RAM 5 is not restricted
also during this period, the write synchronizing
circuit 24 outputs write synchronizing signal S on
receiving the control signal from the microcomputer
1 according to its control/data signal B. Then the
address selecting circuit 6 selects an address "A4"
on the address signal A as the address signal U on
receiving the signal S during the timing period T4
and outputs the address "A4" together with the
write signal, whereby a character code "W4" on
the character signal W is written to the display data
RAM 5.

In this way, the character code "G" received
by the character generator is not kept outputting
directly by the display data RAM 5 but held and
output by the code data latch 25 instead in the
circuit of the present invention. Consequently, the
character code "G" on the character signal F re-
ceived by the character generator remains stable
even though the output of the display data RAM 5
is unstable then and the picture is prevented from
flickering.

It is therefore possible to write data from the
microcomputer 1 to the display data RAM 5 during
the periods T2, T3, T4 of data reading from the
character generator, that is, about 3/4 period of
time, even during the period of scanning an effec-
tive picture in addition to that of scanning a so-
called ineffective picture during horizontal and ver-
tical fly-back time of a scanning line. In this case,
the code data laich 25 receives one bit of the
column selecting signal C as the clock signal and
further receives and holds the character code "G"
only during the read period T1 as an operating
period.

Although a description has been given of writ-
ing during the period of scanning the effective
picture featuring the present invention, the descrip-
tion of other operations including the outputting of
the write synchronizing signal S during the period
of scanning the ineffective picture will be omitted
as they are similar to those in the prior art exam-
ple.

Since the present invention features the utiliza-
tion of the period of data reading required o gen-
erate a fringed pattern, it can be applicable to not
only character image signal generating circuits of
display apparatus designed for only characters but
also those of image display apparatus such as
televisions, VTRs, video cameras and laser discs
for superimposing fringed characters, titles and the
like.
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As set forth above, the image display appara-
tus for displaying characters according to the
present invention permits data from the microcom-
puter to be written to the display data RAM without
the flickering of the picture only by the addition of
a simple circuit. Data can thus be fransfer without
causing the microcomputer to be kept waiting and
simultaneously updated quickly. High-speed fringe
display is also made possible.

As will readily be understood from the descrip-
tion given above, high-speed character-to-character
display is made possible in the embodiment of Fig.
1. In other words, fringing can be implemented at
high speed on a character basis instead of a line
basis.

Fig. 3 illustrates an embodiment in which a
fringed character is displayed at higher speed,
fringing being implemented on a character basis,
and the character is made emphasizable. In this
case, a fringe presence/absence data storage cir-
cuit 29 is additionally provided in the embodiment
of Fig. 1.

The fringe presence/absence data storage cir-
cuit 29 can store a flag of one picture indicating the
presence or absence of a fringe corresponding to
each character on receiving flag data from the
microcomputer 1. On receiving a line selecting
signal R from a vertical address counter 12 and a
column selecting signal C from a horizontal ad-
dress counter 10, this circuit stores the flag data of
one picture at the address determined by these
signals. Further, the flag data are sequentially sup-
plied from this circuit to a parallel/serial converter
circuit 28 (hereinafter called "serial converter circuit
28"). The serial converter circuit 28 is provided in
substitution for the serial converter circuit 8, the
difference therebetween being that the former op-
erates to apply to CRT 9 a signal incorporating a
fringe signal corresponding to a character in re-
sponse fo a signal from the fringe
presence/absence data storage circuit 29 or a
fringe absence output signal.

Fig. 4 illustrates a specific exemplary fringe
presence/absence data storage circuit 29. This cir-
cuit comprises RAM 29b as a main component, an
interface 29a with the microcomputer and an ad-
dress converter circuit 29e.

A dual port memory is used for RAM 29b and
its write-side address port is connected to the
interface 29a. Moreover, the interface 29a is con-
nected via a control/data signal B to the microcom-
puter 1. Consequently, the microcomputer 1 sends
the control signal, an address and data via the
control/data signal B to the interface 29a, whereas
the interface 29a gains access to RAM 29b. The
value of a designated flag 29¢ among those stored
in RAM 29b can be changed accordingly. There-
fore, the value of a flag corresponding to the posi-
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tion of a character pattern desired to be empha-
sized with a fringe to be displayed on a picture
may be set at "1", whereas the value of a flag
corresponding to the position of a character pattern
not desired to be emphasized and consequently
without a fringe to be displayed on a picture may
be set at "0". The flag of the fringe
presence/absence data storage circuit 29 is set at
"0" when it is in an initial state or reset.

The read-side address port of RAM 29b is
connected to the address converter circuit 29e.
Moreover, the address converter circuit 29e re-
ceives the line selecting signal R and the column
selecting signal C. In this case, the address con-
verter circuit 29e generates the address of a flag
indicating the presence or absence of a fringe
corresponding to a display character, that is, an
address directed to RAM 29b, on receiving the line
selecting signal R for determining the vertical posi-
tion and the column selecting signal C for deter-
mining the horizontal position. The value "0" or "1"
of a flag 29d designated by this address is read
from the data output and output as a fringe
presence/absence signal FL.

The fringe presence/absence selecting signal
FL generated by the fringe presence/absence data
storage circuit 29 is transmitted to the serial con-
verter circuit 28. The serial converter circuit 28
selects either display Z with a fringe or display N
without a fringe and outputs the result in accor-
dance with the value "1" or "0" of the fringe
presence/absence selecting signal FL. As a result,
it is possible to effect display selectively with a
fringe for emphasis or without a fringe.

The fringe presence/absence data storage cir-
cuit 29 described above refers to a case where the
dual port memory is used. A description will subse-
quently be given of a different circuit arrangement
as it is also feasible.

When an ordinary RAM is used for the mem-
ory, it is only necessary to provide the interface
29a, the address converter circuit 29¢ and an addi-
tional circuit equivalent to the address selecting
circuit 6. With this arrangement, its function is
similar to that of the circuit of Fig. 4 except that
data writing to RAM 29b from the microcomputer 1
is restricted while the fringe presence/absence se-
lecting signal FL is being output.

When the display position of the character to
be fringed is prefixed, the memory may be ROM.
As no data writing is required in this case, ROM
and the address converter circuit 29e may con-
stitute the circuit with the omission of the interface
29a. With this arrangement, its function is similar fo
that of the circuit of Fig. 4 except that the flag
indicating the presence or absence of a fringe is
not dynamically varied.

On condition that the display position of the
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character on the picture is determined in such a
way that the values of the line selecting signal R
and the column selecting signal C correspond to a
multiple of the second power of 2, the address
converter circuit 29e may be omitted by connect-
ing bits of the line selecting signal R and the
column selecting signal C to RAM or the address
input terminal of ROM partially and directly. Even
in this case, its function is also similar to that of the
above-mentioned circuit.

When one designated line is only to be con-
trolled, moreover, the fringe control circuit com-
prises an address register for receiving and holding
the address according to the control/data signal B
from the microcomputer, and a comparator for
comparing the address output from the register
with the value of the line selecting signal R to
output the result as the fringe presence/absence
signal FL.

Notwithstanding, the application of such a pic-
ture processing apparatus to a portable video mov-
ie still poses a problem in power consumption
because equipment of this sort is normally sup-
plied with power from a battery and besides de-
sired to operate for hours. Consequently, the
above-mentioned image display circuit for use in
displaying characters is designed as a low power
consumption type using a number of CMOS cir-
cuits. It is therefore undesirable to provide the
circuit with the code data latch circuit 25 and the
fringe presence/absence data storage circuit 29 as
the power consumption of such a portable video
movie increases. A description will subsequently
be given of a circuit for reducing power consump-
tion in the equipment of that sort as a further
embodiment of the present invention.

Fig. 5 is a block diagram of a specifically
arranged serial converter circuit 28 for implement-
ing low power consumption in place of the serial
converter circuit 28 of Fig. 3. In order to reduce
power consumption, the fringe presence/absence
signal FL is also applied from the fringe
presence/absence data storage circuit 29 to the
address selecting circuit 6 in this embodiment. This
address selecting circuit in this case will be de-
scribed as an address selecting circuit 26 of Fig. 5.
While the fringe presence/absence signal FL is in
the state of fringe absence, the address selecting
circuit 26 does not vary the value of the address
signal L for gaining access to the character gener-
ator 7 from "N - 1" to "N" and to "N + 1;" that is,
the character generator 7 is not accessed three
times. At this time, the value of the address signal
L to be generated is only "N" and used for gaining
access once, whereby the power consumption is
reduced as the number of access operations in the
circuit of the CMOS configuration decreases.

The serial converter circuit 28 comprises three
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shift registers 8a, 8b, 8c for respectively receiving
the character pattern "P" in parallel. The input
terminal LD of the shift register 8b to be supplied
with a load signal directly receives a set signal
SPM as a character pattern load signal as before.
However, the input terminals LD of the shift regis-
ters 8a, 8c do not directly receive set signals SPH,
SPL but receive the outputs of respective gates
28g, 28h. In this case, the set signals SPM, SPH,
SPL are set pulses respectively representing HIGH,
MIDDLE, LOW positions and the shift registers 8a,
8b, 8c are loaded with the character pattern "P" at
the timing of generating the respective signals.

The set signal SPH is a signal indicating the
timing of receiving the output of the character
generator 7 when the address selecting circuit 26
gains access to the N - 1 line of the character
pattern. Similarly, the set signals SPM, SPL are
signals indicating the timing of receiving the output
of the character generator 7 when the address
selecting circuit 26 gains access to the N and N - 1
lines of the character pattern, respectively. These
set signals are generated in the serial converter
circuit 28 in response to the generation of the
address signal L in the address selecting circuit 26
or otherwise by receiving the timing signal (shown
by a dotted line) from the address selecting circuit
26 and decoding it.

The gate 28g receives the set signal SPH at
one input terminal, whereas the gate 28h received
the set signal SPL at one input terminal and the
fringe presence/absence signal FL at the other
terminal from the fringe presence/absence data
storage circuit 29. Then these signal values are
ANDed, whereby the shift registers 8a, 8c are
supplied by the fringe presence/absence signal FL
with masking set signals at their input terminals LD.

Further, the input terminal CLK of the shift
register 8b directly receives the dot clock D as
usual. However, the input terminals CLK of the shift
registers 8a, 8c do not directly receive the dot
clock D but receive the outputs of the gate 28e,
28f. The gates 28e, 28f receive the dot clock D at
their one input terminals and the fringe
presence/absence signal FL at the other terminals.
Then these signal values are ANDed, whereby the
shift registers 8a, 8c are supplied by the fringe
presence/absence signal FL with masking set sig-
nals at their input terminals CLK (see Fig. 5).

The respective outputs of the shift registers 8a,
8b, 8c are input 1o a fringe signal generating circuit
8d where a signal y of a fringed pattern "Y" and
this signal is applied to CRT 9. Moreover, the
output of the shift register 8b is applied to CRT 9
as a signal p of the character pattern "P".

With this arrangement, the supply of the set
signals SPH, SPL and the dot clock D to the shift
registers 8a, 8c is suspended as they are masked

10

15

20

25

30

35

40

45

50

55

by the fringe presence/absence signal FL when
fringing is not implemented. Consequently, two out
of the three sets of shift registers are not switched
with the effect of reducing power consumption in
the serial converter circuit.

The operation will briefly be described as fol-
lows. When the address selecting circuit 26 is
instructed not to effect fringing on receiving the
fringe presence/absence signal FL, it does not gen-
erate addresses "N - 1", "N + 1" on adjoining
lines. Only address "N" is applied onto the address
signal L during the period TO. Therefore, the ad-
dress selecting circuit 26 applies the read address
"Q" read from the line selecting signal R and the
column selecting signal C to the code data latch 25
as the address signal U, whereby the character
code "G" stored at the address "Q" of the display
data RAM 5 is read.

The address selecting circuit 26 applies "N" fo
the address signal L during the period T2. On
receiving "N" and the character code "G", the
character generator 7 reads the character pattern
"P" on No. "N" line from the matrix pattern of the
character code "G". Since the set signal SPH is
masked by the fringe presence/absence signal FL,
however, the character pattern "P" will never be
received by the shift register 8a of the serial con-
verter circuit 28.

The address selecting circuit 26 keeps apply-
ing "N" to the address signal L during the period
T3. Therefore, the character generator 7 also keeps
outputting the character pattern "P". Then only the
character pattern "P" is received by the shift regis-
ter 8b of the serial converter circuit 28 in response
to the set signal SPM and used to output an image.

The address selecting circuit 26 keeps apply-
ing "N" tfo the address signal L even during the
period T4. Therefore, the character generator 7
also keeps outputting the character pattern "P". As
the set signal SPL has been masked by the fringe
presence/absence signal FL, however, the char-
acter pattern "P" is not also received by the shift
register 8c of the serial converter circuit 28.

In this way, the address selecting circuit in the
character image signal generating circuit generates
the address signal directed to the character gener-
ator only once during the predetermined period
when the character is not fringed by the fringe
presence/absence signal. Consequently, the control
circuit for controlling the address decoder, the out-
put buffer and the like in the character generator
receiving the address signal operates only once.
As the switching frequency is reduced fo 1/3 even
in the character generator, the power consumption
also results in decreasing to about 1/3.

Although the fringe presence/absence data
storage circuit is provided in the embodiment of
Fig. 3, the fringe presence/absence data may be
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generated directly by the microcomputer before
being delivered to the serial converter circuit or the
address selecting circuit.

The period of horizontally scanning the line
equivalent in width to one character pattern is given
as TO and the period TO is divided into four in the
embodiment shown: namely, T1, T2, T3, T4. With
respect to the periods resulting from the division,
the address selecting circuit is adapted to reading
data from the display data RAM during the initial
period T1. Since the address selecting circuit has
two systems of gaining access to the display data
RAM and the character generator, it may be adapt-
ed to read subsequent data from the display RAM
during the last period T4 without reading the sub-
sequent data during the next period TO following
the last period T4 as in the case of so-called pipe
line control. It is therefore possible to control si-
multaneously the next period T1 together with the
preceding last period T4.

Although the picture display apparatus with a
self-contained microcomputer has been described
by way of example in the embodiment shown, the
microcomputer may needless to say be any control
unit.

Claims

1. A picture display apparatus capable of display-
ing fringed characters, comprising a memory
(5), a character generator (7), a write circuit (2-
4) for storing character codes and for writing
the codes to said memory (5), characterised in
that

a latch circuit (25) for latching the char-
acter code read from said memory (5) is pro-
vided between said memory (5) and said char-
acter generator (7), said latch circuit (25) op-
erating to receive and hold the character code
read from said memory (5) once before de-
livering the character code read therefrom to
said character generator (7), said write circuit
(2-4) operating to write the character code to
said memory (5) when said latch circuit (25) is
not so timed as to receive the character code
from said memory (5).

2. The apparatus of claim 1, further comprising a
controller (1), wherein said write circuit (2-4)
comprises an address register (2) for holding
address data received from said controller (1)
before delivering the address data to said
memory (5) and a data register (3) for holding
the character code received from said control-
ler (1) before delivering the character code to
said memory (5), and receives a control signal
from said controller (1) and a line selecting
signal for determining a vertical position on a
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display picture.

The apparatus of claim 2, further comprising
an access circuit (6) for accessing said mem-
ory (5) to read the character code therefrom
and for accessing said character generator (7)
to read said pattern therefrom, said access
circuit (6) operating to receive the address
data stored in said address register (2), in
place of said write circuit, operating to deliver
the address data to said memory (5) as an
access address at the timing of receiving the
control signal from said write circuit fo cause
the character code of said data register (3) fo
be written.

A picture display apparatus comprising a
memory (5), a character generator (7) and a
write circuit for storing character codes and for
writing the codes to said memory (5),

said apparatus being operable to display a
character corresponding to a character code
on dividing into a plurality of periods a period
of horizontally scanning a line equivalent to
one character pattern, accessing said memory
(5) in the initial period resulting from the di-
vision, generating a pattern of one line con-
stituting a character pattern with respect o a
character to be displayed by accessing said
character generator (7) in accordance to a
character code, supplying the pattern thus
generated to display equipment as a serial
pattern, repeating the operation of accessing
said memory (5), and updating the access
position of the pattern of one line of said
character pattern correspondingly,

said apparatus further comprising an ac-
cess circuit (6) for accessing said character
generator (7) a plurality of times during the
periods following the initial period resulting
from the division to generate a fringed pattern
to be generated with respect to the character
pattern related to said character accompanying
said pattern equivalent to one line, and a serial
output circuit (28) for receiving patterns equiv-
alent to a plurality of lines resulting from the
plurality of accesses and for serially generating
said pattern equivalent to one line in accor-
dance with the patterns and said accompany-
ing fringed pattern in order to deliver these
patterns to said display equipment,

characterised by a latch circuit (25) for
latching said character code read from said
memory (5), said latch circuit (25) being pro-
vided between said character generator (7) and
said memory (5),

wherein said character generator (7) is ac-
cessed by said access circuit (6) on receiving
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the character code stored in said latch circuit
(25) and the character code to be written being
written to said memory (5) when said laich
circuit (6) is not so timed as to receive the
character code from said memory (5).

The apparatus of claim 4, further comprising a
controller (1), wherein said write circuit further
comprises an address register (2) for holding
address data received from said controller (1)
and a data register (3) for holding the character
code received from said controller (1) before
delivering the character code to said memory
®),

said address register (2) receiving a con-
trol signal from said controller (1) and a line
selecting signal for determining a vertical posi-
tion on a display picture of said picture display
apparatus,

said latch circuit (25) applying a write syn-
chronizing signal to said access circuit (6) as
said control signal during said divided periods
excluding the period during which the char-
acter code read from said memory (5) has
completely been latched thereby, and

said access circuit (6) writing the data
stored in said data register (3) to the address
of said memory (5) designated by the address
data stored in said address register (2) by
accessing said memory (5) on receiving said
write synchronizing signal.

The apparatus of claim 5,

wherein said access circuit (6) receives
said line selecting signal, a column selecting
signal for determining a horizontal position on
said display picture, and said address data as
a first address signal in order to generate a
second and a third address signal,

wherein said memory (5) is a display data
RAM for receiving the second address signal
from said access circuit (6) and for storing the
whole character code intended for display in
order to output the character code stored at
the address designated by the second address
signal,

wherein said character generator (7) se-
lects a maltrix pattern equivalent to one char-
acter on receiving said character code cor-
respondingly and outputs a pattern equivalent
to corresponding one line from said matrix
pattern on receiving the third address,

wherein said serial output circuit is a
parallel/serial converter circuit (28) for receiv-
ing the plurality of character patterns neces-
sary for generating a fringed pattern in parallel
to hold them and for outputting either a char-
acter pattern or a fringed character pattern
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sequentially dot by dot per clock having a
period corresponding to the period of scanning
each display dot on said display picture, and

wherein said access circuit (6) selects the
first address signal on receiving said write syn-
chronizing signal, and outputs the first address
signal as the second address signal, whereby
the character code stored in said data register
(3) is written to the address designated by the
second address signal.

A picture display apparatus comprising a
microcomputer (1), a memory (5) for storing
character codes to be displayed according to a
signal from said microcomputer (1), and a
character generator (7),

said apparatus being operable to read said
character code from said memory (5), generate
a pattern equivalent to one line constituting the
character pattern of a character to be dis-
played by accessing said character generator
(7) within the time interval determined by the
period of horizontally scanning a line equiv-
alent in width to one character pattern, and
supply the pattern thus generated to display
equipment (9) as a serial pattern,

said apparatus further comprising an ac-
cess circuit (6) for accessing said character
generator (7) a plurality of times during said
time interval to generate a fringed pattern to be
generated with respect to the character pattern
related to said character accompanying said
pattern equivalent to one line, and a serial
output circuit (28) for receiving patterns equiv-
alent to a plurality of lines resulting from the
plurality of accesses and for serially generating
said pattern equivalent to one line in accor-
dance with the patterns and said accompany-
ing fringed pattern in order to deliver these
patterns to said display equipment (9),

characterised by a latch circuit (25) for
latching said character code read from said
memory (5), said latch circuit (25) being pro-
vided between said character generator (7) and
said memory (5).

A picture display apparatus comprising:

a first address register (2) for holding and
outputting a first address signal received from
a microcomputer (1),

a first data register (3) for holding and
outputting a first character code received from
said microcomputer (1),

a vertical address counter (12) for generat-
ing a line selecting signal for determining a
vertical position on a display picture on receiv-
ing a vertical synchronizing signal,

a horizontal address counter (10) for gen-
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erating a column selecting signal for determin-
ing a horizontal position on the display picture
on receiving a horizontal synchronizing signal,

an oscillating circuit (11) for generating a
clock signal having a period corresponding to
the scanning time of display dot on said dis-
play picture on receiving said horizontal syn-
chronizing signal, the oscillation starting phase
being synchronized with said horizontal syn-
chronizing signal,

an access circuit (6) for generating a sec-
ond and a third address signal on receiving
said line selecting signal, said column select-
ing signal and a first address signal,

a memory (5) in the form of a display data
RAM for receiving the second address signal
from said access circuit (6) and for storing the
whole character code intended for display in
order to output a second character code stored
at the address designated by the second ad-
dress signal,

a character generator (7) selecting a matrix
pattern equivalent to one character on receiv-
ing the second character code correspondingly
and outputting a pattern equivalent to corre-
sponding one line from said matrix pattern on
receiving the third address,

a serial output circuit (28) in the form of a
parallel/serial converter circuit for receiving a
plurality of character patterns necessary for
generating a fringed pattern in parallel to hold
them and for outputting either a character pat-
tern of a fringed character pattern sequentially
dot by dot per clock, and

a write synchronizing circuit (4) for apply-
ing a write synchronizing signal to said access
circuit (6) at the time of writing fo said display
data RAM (5) on receiving a control signal and
said column selecting signal from said micro-
computer (1),

characterised by a latch circuit (25) hold-
ing and outputting the corresponding character
code on receiving the second character code
from said display data RAM (5),

wherein said access circuit (6) selects the
first address signal on receiving said write syn-
chronzing signal, and outputs the first address
signal as the second address signal, whereby
said display data RAM (5) stores the first char-
acter code at the address designated by the
second address signal as a second character
code, said character generator (7) receives the
character code from said latch circuit (25), said
write synchronizing circuit (4) outputs said
write synchronizing signal on receiving the
control signal from said microcomputer (1)
when said latch circuit (25) is not so timed as
fo receive the second character code from said
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display data RAM (5), and said access circuit
(6) writes the first character code to said dis-
play data RAM (5).

The apparatus of claim 8, further comprising a
fringe presence/absence data storage circuit
(29) for holding a flag indicating the presence
of absence of a fringe on a character or line
basis,

wherein said fringe presence/absence data
storage circuit receives said line selecting sig-
nal and said column selecting signal and ap-
plies the flag held at the address designated
by these signals to said parallel/serial con-
verter circuit (28) in the form of a fringe
presence/absence signal, and

wherein said parallel/serial converter circuit
(28) selects and outputs either fringe presence
or absence display according to said fringe
presence/absence signal.

A picture display apparatus comprising

an access circuit (6) for generating a first
address signal once and a different address as
a second address signal three times during the
period of scanning equivalent in width to one
character on receiving a line selecting signal
for dertermining a vertical position and a col-
umn signal for determining a horizontal posi-
tion on a display picture,

a display data RAM (5) for storing the
whole character code displayed and for read-
ing and outputting a character code stored at
the address designated by the first address
signal among them,

a latch circuit (25) for latching said char-
acter code read from said display data RAM
®),

a character generator (7) for selecting a
matrix pattern equivalent to corresponding one
character on receiving said character code
from said latch circuit (25) and for outputting a
character pattern corresponding one character
pattern from said matrix pattern on receiving
the second address signal, and

a serial converter circuit (28) for causing at
least a set of three shift registers to receive
and hold a set of three character patterns
correspondingly obtained by generating the
second address signal required to generate a
fringed pattern three times and for outputting
said set of character patterns sequentially dot
by dot per clock having a period correspond-
ing the period of scanning each display dot on
said display picture.

The apparatus of claim 10, wherein the dif-
ferent address as the second address signal is
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a continuous address, and said access circuit
generates the first address signal once and
subsequently the second address signal three
fimes.

The apparatus of claim 11, further comprising
a microcomputer (1),

wherein said access circuit (6) comprises
CMOS and fixes adding and subtracting values
for the genration of the second address signal
when instructed to add no fringe on receiving
the fringe presence/absence signal from said
microcomputer (1) so as to generate the sec-
ond address signal only once,

wherein said serial converter circuit (28)
suspends the operation of two out of said three
shift registers on receiving said fringe
presence/absence signal in the fringe absence
state, and

wherein said access circuit (6), said dis-
play data RAM (5), said latch circuit (25), said
character generator (7), said parallel/serial con-
verter circuit (28) and each circuit of said
microcomputer (1) are incorporated in either a
video movie or a video camera.

The apparatus of claim 11, wherein the period
of generating the first address signal and the
last period of generating the second address
three times are overlapped.

The apparatus of claim 12, further comprising
a fringe presence/absence data storage circuit
(29), which receives fringe presence/absence
data from said microcomputer (1) to store the
data and generates said fringe
presence/absence signal on receiving said
clock.
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