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@ Iﬁtegrated circuit for liquid crystai display.

@ The pixel drive output terminals (P1-P19} of an integrated
circuit (10} for liquid crystal display are grouped into two
array-portions, one of the array-portions inciuding odd num-
bered output terminals associated with the odd numbered
pixels and the other of array-portions including even num- -
bered output terminals associated with the even numbered
pixels. -
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Integrated circuit for liquid crystal display

This invention relates to an integrated circuit
for liquid crystal display, for driving a dot matrix
type liquid crystal display and, more particularly, to
an improvement in an arrangement of output terminals for
outputting a plurality of pixel or picture element drive
signals in. a parallel fashion.

" Fig. 1 is a schematic illustration of a liquid
crystal (LC) display apparatus. In the figure, refer-
ence numeral 51 designates a liquid crystal display
device, 52 a semiconductor integrated circuit, for
example, a large scale integration (LSI) for driving
the LC display device, and 53 a printed wiring bcard,
i.e., printed wiring substrate. The output signal

_terminals (not shown) of board 53 and the electrode

terminals of LC display device are connected by conduc-
tive wires (not shown). ' C L -

When an LC display device with picture elements

(pixels) arrayed in a matrix fashion, called-a dot

matrix type LC display device, is used, LSI 52 is so
constructed aé to produce a plurality of pixel drive
signals in a parallel fashion. Anrarray of external
terminals of a conventional LSI is illustrated in

Fig. 2. 1In the figure, reference numeral 61 designates
a package, Pl to P19 pixel drive output- terminals for
outputting the pixel drive sighals, and Pc control

terminals for control signal. Output terminals Pl to
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P19 are numbered 1, 2, 3, ..., 19 in a direction,
respectively.

The drive signals output from the output terminals
Pl to P19 of LSI 52 are applied to those pixels of the
pixel array of LC display device 51, which correspond
to the output terminals Pl to P19 of LSI 52.

A conventional structure of dot matrix type LC
display device 51 is illustrated in Fig. 3. The LC
display device 51 is comprised of a pair of transparent
substrates, made of, for example, glass, a plurality
of transparent electrodes for pixel drive, which are
arrayed on the inner surfaces of the transparent sub-
strates, liquid crystal filled in the space between
the paired transparent substrates, and light directing
boards laid on the outer surfaces of the traﬁsparent

substrates. The center portion of the transparent

substrates corstitutes a display section 71. "The
extended portions of the transparent electrodes form
a wiring section 72 and electrode terminal section 73,
In display section 71, the ‘transparent electrodes. .

"constituting common electrodes (in this examplé, five

electrodes) extend in the horizontal direcrion of the

substrates. The transparent electrodes constituting

_segment electrodes (in this example, twenty electrodes)

are arrayed in the vertical direction of the substrates.

Electrode terminals 7337 to 730 are connected to the

rsegment transparent electrodes, located at the ends of .

the substrates in the horizontal direction,.and numberedr

1,.2, 3, ..., 20 in the horizontal direction, respec-
tively. These electrode terminals are grouped into.

array-portions. The array-portions are alternately

- arranged on both 51des of the substrate. The terminals

in each array-portion are success1ve1y arrayed in the
order of the terminal numbers.

When LC drive LSIs 52 with the externdal terminal
array shown in Fig. 2 are used to drive dot matrix type

- LC display device 51 with the electrode terminal array

131
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shown in Fig. 3, the wiring pattern of the printed wir-
ing board used for carrying the LSIs 52 is illustrated
in Fig. 4. The output signal terminals of printing
wiring substrate 53 are located at the ends thereof in
the horizontal direction, and grouped into array por-—
tions 82. The output terminals of each LSI 52 for
outputting pixel drive signals are connected to the
corresponding array-portions of the output signal ter-
minal of substrate 53, via printed wirings 81 for lead-
ing the drive signals. However, array-portions 82 of
substrate 53 are alternately located at both sides of
the printed wiring board, and the order of the terminal
numbers in each array-portion 82 is the same as that in
the corresponding array-portion of the electrode ter-
minals of LC display device 51. Consequently, the order-
of the terminal numbers of half of the output terminals
of each LSI 52 is opposite to the order of the terminal
numbers of the output terminals of printed wiring board
53. If those terminals oppositely arrayed are connected -
on the same surface of board 53, wirings 81 connecting

the oﬁpositely afrayed terminals cross with each other.

-In order to avoid this problem conventionally, the

printed wirings are formed on both surfaces of printed
wiring board 53, as shown in Fig. 4. The printed wires
formed on the back surface are indicated by dotted
lines. The wirings formed oh both surfaces are con-
nected via contact-hole 83. . | -

Drive signals are applied, in time division manner,
to the electrode terminals 731 to 73929 of LC display
device 5I. The LC drive circuit (not shown) for gen-
erating the drive signal is mounted on printed wiring
board 53. The printed wirings (not shown) for supplying
the drive signals, and their output signal terminals
(not shown) are provided on printed wirihg board 53.

If such a layout of wiriﬁgs is employed for avoiding
the crossing of wirings, a number of contact—hoies 83
must be formed. As a result, the cost to manufacture



10

15

20

25

30

35

0261369

printed wiring board 53 is increased, and the reliabi-
lity of the wiring connection is reduced.
In LC display device 51 as shown in Fig. 3, the

~electrode terminals in each array-portion are success-

ively arrayed in the order of terminal number in the
horizontal direction of the display device. Therefore,

‘as the number of electrode terminals is increased, the

wiring portion 72 between electrode terminal section 73
and display section 71 occupiee a large area on the
chip. As a result, the ratio of the occupied area of
display 71 in LC display device is reduced. The result
is that the manufactured displayed image is unreadable,

and the ineffective portion of the liquid crystalﬁlayer '

which does not contribute to the display, is increased.

Accordingiy, this invention is directed to solving
- the problem arising from the fact that it is required

that the numerous contact-holes are formed in the

. printed wiring board for the inﬁegrated circuit, and

the problem that the display séction of the dot matrix

‘type LC display device is narrow.

An object of this invention is to provide an

;integrated”circuit for liquid crysEal (LC) display,

in which a wide display section in the dot matrix type
LC display device can be secured, with';educed manu-
facturing cest of the printed wiripg boafd, and the
improved ré;iability of wirings, and which realizes
inexpensive and reliable LC display-device of the dot -
matrix type. ' ' »

In an integrated circuit for liquid crystal dis-
play accordlng to the present 1nvent10n, the output
terminals for pixel drive 51gnals for outputtlng in

parallel a plurality of‘plxel drive 51gnals, which

are applied. to the pixele arrayed in a difectionwin

a liquid crystal display devicerpf the dot matrix type,
are grouped into two afray—portions, an array-portion
1nclud1ng odd numbered output terminals associated with

the odd numbered pixels and an array-portlon lncludlng

il
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even numbered output terminals associated with the even
numbered pixels.

The odd numbered output terminals are arrayed such
that the numbers thereof (odd numbers) are increased in
a direction of the array of the odd numbered and even
numbered output terminals. In such a case, the even
numbered output terminals a;é arrayed such that the
numbers thereof (even numbers) are decreased in the
same direction of the array of the odd numbered and
even numbered output terminals.

Alternatively, the odd numbered output terminals
are arrayed such that the numbers thereof (odd numbers)
are decreased in a direction of the array of the odd
numbered and even numbered output terminals. In such
a case, the even numbered output terminals are arrayed
such that the numbers thereof (even numbers) are in-
creased in the same direction of the array of the odd
numbered and even numbered output terminals.

In mounting the integrated circuit for LC display
with the output terminal array on the printed wiring
board, an array-portion of the odd numbered board ter-
minals and an array-portion of the even numbered board
terminals are separately located on the printed wiring
board, in correspondence to the output terminal array-
portions of the integrated circuit for LC display.
Consequently, the integrated circuit output terminals
can be connected to the board output terminals on one
side of the board. This eliminates the need for the
contact-hole connection of the printed wirings on both
sides of the board. The result is to provide an
inexpensive and reliable printed wiring board. 1In
assembling an LC display apparatus by electrically con-
necting an LC display device of the dot matrix type
on the printed wiring board, if the eslectrode terminals
of the transparent substrate of the ligquid crystal
display device are grouped into an array—portion of the

even numbered electrode terminals and an array-portion
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of'the odd numbered electrode terminals, in correspon-
dence to the output terminal array of the wiring board,
the transparent wirings for connecting the transparent
electrodes with the electrode terminals may extend
substantially in vertical direction of the display
device and may have a minimum length. The result is to
increase the area occupied by the transparent electrode
wiring section in the LC display device and to provide
an easy-to-see display. The array interval between
transparent electrode wirings, and hence the electrode
terminal wiring interval may be as wide as the pixel
wiring interval. This fact makes it easy to manufacture
the LC display device, and provides an inexpensive LC
display device.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1 shows a perspective view schematically
showing an example of the LC display apparatus;

Fig. 2 shows a plan view of a conventional LSI for
LC display in Fig. 1;

Fig. 3 shows a plan view illustrating a conven-
tional printed Qiring board in Fig. 1;

Fig. 4 shows a view illustrating an example of the
LC display device in Fig. 1;

Fig. 5 shows a plan view illustrating an LSI for
LC display according to an embodiment of this invention;

~ Fig. 6 shows a plan view illustrating an example
of a printed wiring board for assembling an LC display
apparatus together with the LSI of Fig. 1;

Fig. 7 shows a view illustrating a configuration
of an example of an LC display apparatus of the dot
matrix type; and

Tig. 8 shows a block diagram illustrating an
example of the internal circuit of the LSI shown in
Fig. 1.

An embodiment of this invention will be described
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referring to the accompanying drawings.

In LSI 10 for LC display as shown in Fig. 5,
reference numeral 11 designates a package, Pc control
terminals, and Pl to P19 pixel drive output terminals
for outputting in parallel the drive signals for driving
the pixels or picture elements (not shown). An array-
portion of those odd numbered of output terminals Pl to
P19, which are provided in correspondence to the odd
numbered pixels, is provided separately from an array-
portion of those even numbered of output terminals Pl
to P19, which are provided in correspondence to the even
numbered pixels. The odd numbered output terminals
are arrayed in the order that the numbers assigned to
these terminals increases in a direction of the array
of the pixel drive output terminals. The even numbered
output terminals are arrayed in the order that the
numbers assigned to these terminals decreases in the
same direction of the array of the pixel drive output
terminals.

In other words, the odd numbered output terminals
are arrayed such that the numbers therecf (odd numbers)
are increased in a direction of the array of the odd
numbered and even numbered output terminals. In such
a case, the even numbered output terminals are arrayed
such that the numbers thereof (even numbers) are de-
creased in the same direction of the array of the odd
numbered and even numbered output terminals.

Alternatively, the odd numbered output terminals

are arrayed such that the numbers thereof (odd numbers)

are decreased in a direction of the array of the odd
numbered and even numbered output terminals. In such
a case, the even numbered output terminals are arrayed
such that the numbers thereof (even numbers) are in-
creased in the same direction of the array of the odd
numbered and even numbered output terminals.

When the LC display LSI with such an output terminal

array is mounted on the printed wiring board, the output

{9/
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terminal section for the pixel drive signal of the
printed wiring board is electrically connected to the
electrode terminal section of the dot matrix type LC
display device by means of a conductive member (e.g.
conductive rubber). In such a case, as shown in Fig. 6,
the array-portions of the odd and even numbered output
terminals of LSI 10 can Be connected to the array-
portions 21 and 22 of even and odd numbered terminals
of printing wiring board 20, which are alternately pro-
vided on both sides of board 20, on one surface of
printed wiring board 20 via printed wirings 23 formed
on the surface of board 20, without crossing of the
printed wirings 23. As a result, printed wiring board
20 can be manufactured more cheaper than the conven-
tional wiring board of the type in which the printed
wirings are formed on both sides of the board 20 and
interconnected through the contact-holes. Further,

the reliability of the formed wirings is high. Further
formed on the printed wiring board 20 are a liquid
crystal drive circuit (not shown) for supplying drive
signals to the LC display in a time division manner,
the printed wirings (not shown) associated with the
drive circuit, and signal terminals (not shown). 1In
the figure, the output terminals of LSI 10 are reduced
for simplicity of illustration. The LC drive circuit
and the LSI 10 are generally controlled by an MPU
(microprocessor). 7

Additionally, it is allowed to use the LC display

device 30 of the dot matrix type having the electrode

terminal array as shown in Fig. 3, which is provided in
correspondence to the terminal array of printed wiring
board as mentioned above. In the display device 30,
array-portions of the odd and even numbered pixel drive
electrode terminals 33 in the axial direction are
separately arrayed on both sides of the transparent
substrate. As a result, the wirings of the transparent

electrode wiring section 32 located between the odd
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odd numbered electrode terminals, on the other hand, and
the wirings of the transparent electrode wiring section
32 located between the even numbered transparent elec-
trodes, on one hand, and the even numbered electrode
terminals, on the other hand, can be formed in vertical
direction of the display device, which minimizes the
length of the wiring. With such an arrangement, the
area occupied by the wiring section 32 in the horizontal
direction of the transparent substrate is reduced and,
consequently, the occupied area of display section 31

is increased. As a result, an easy-tb—see display can
be provided. Further, since the wiring pattern of
transparent electrode wiring section 32 extends in the
vertical direction, the intervals each between the
wirings, and hence the intervals each between the
electrode terminals can be set to be large enough to
absorb the tolerances of parts which are needed for
assembling the Lé display device and the printed wiring
board. Except for the electrode terminal array and the
transparent electrode wiring, the basic arrangement of
the LC device is equivalent to that of the conventional
display device, and hence no further explanation will be
give.

The configuration to realize the LSI for LC display
according to this invention may be realized in various
ways. One of the examples is to modify the layout of
the plurality of pixel drive circuits on the LSI chip.
Alternatively, a relationship of the output terminals
of the drive circuit with the pixel drive signal output
pads may be selected by a matrix circuit. Furthermore,
in the case of the LC display LSI with a RAM (random
access memory) section for display data, it is only
needed to modify the address decoder in the RAM section.

An example of the LC.display LSI block with the
display data RAM section will be described referring to

Fig. 8. As shown in the figure, reference numeral 40
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- 10 -

deéignates the display data RAM section to and from
which the liquid display data is written into and read
out. Reference numeral 41 designates an address decoder
for selecting an address. Reference numeral 42 repre-
sents an address counter for inputting an address signal
to address decoder 41. BAn interface circuit 43 receives
address data and the write data, which are supplied from
an external MPU (microprocessor), and supplies them as

" the inputs to address counter 42 and as the write data

to RAM 40. A latch circuit section 44 latches the data
(the data of a plurality of bits corresponding to the
pixels to be displayed) from RAM section 40. A pixel
drive circuit section 45 receives the latch data from

-latch circuit section 44, and outputs a plurality of

pixel drive signals for driving the respective pixels
to be displayed. The plurality of pixel drive signals
are output at the ouéput terminals for the plurality of
pixel drive signals via the pixel drive output pads.
Address counter 42 responds to the start address of the
display data from the external MPU, and executes its
count operation in synchroﬁgém with the input clock
signal, and designates a é?édetermined address area

in a scanning manner. Address decoder 41 includes

a first decoder system and a second decoder system.

The first decoder system receives the address signal
from address counter 42, and executes the ordinary
decode operation so that the input address signal coin-
cide with the address of RAM section 40. The second
decoder system functions as follows. The relationship
between the address input and the address of RAM section
40 is changed, and a decoding is made so as to make the
address select of RAM section 40. The data read out
from RAM section 40 appears at the plurality of the
pixel drive output terminal via latch circuit section
44 and pixel drive circuit section 45. 1In such a case,
the second decoder system functions so that its output

terminal array is equivalent to the odd numbered output
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terminal array and the even numbered output terminal
array as mentioned. Means for selecting the two systems
is provided in order to selectively use the two decoder
systems, depending on, for example, as to whether a

fuse circuit formed on the chip is burned out or not.
Alternatively, another means may be provided which
selects the two decoder systems, depending on the level
of the control voltage applied to the integrated circuit
external terminal (control terminal).

In the above-mentioned embodiment, drive signals
to be supplied to the common electrode terminals of the
LC display device, may be generated by the LC drive cir-
cuit. This circuit function may be contained in the LC
display LSI.

Furthermore, the output terminals of the LSI may
be changed from a mode in which the output terminals
are grouped into two array-portions to a mode in which
both the odd and even numbered output terminals are
alternately located, by controlling the logic level of
a control signal supplied to a control terminal of the
LSI. ,

The LC display integrated circuit is not limited to
the paékaged device with the pixel drive output terminal
array as used in the above-mentioned embodiments, but
may be the integrated circuit chip having a pixel drive
output pad array like the above pixel output terminal
array.

‘It is noted that this invention can be applied to
not only the LC display device, but also other display
device which is of dot matrix type.

As described above, in the integrated circuit for
LC display according to this invention, in assembling
the dot matrix type LC display apparatus, the manufac-
turing cost of the printel wiring board can be reduced,
and additionally the reliability of the formed wiring
can be imbroved. Further, the increased ratio of the

board area occupied by the display section provides
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an easy-to-see display.
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Claims:

1. An integrated circuit (10) for liquid crystal
display for outputting in parallel a plurality of pixel
drive signals, which are supplied to the pixels arrayed
in a direction in a ligquid crystal display device of
the dot matrix type, characterized in that pixel drive
output terminals (P1-P19) for outputting in parallel
said pixel drive signals are grouped into two array-
portions, one of the array-portions including odd num-
bered output terminals associated with the odd numbered
pixels and the other of the array-portions including
even numbered output terminals associated with the even
numbered pixels. ,

2. An integrated circuit for liquid crystal
display according to claim 1, characterized in that the
odd numbered output terminals are arrayed such that the
numbers thereof increase in a direction of the array of
the pixel drive output terminals, and the even numbered
output terminals are arrayed such that the numbers
thereof decrease in the same direction of the array of
the pixel drive output terminals.

3. An integrated circuit for liquid crystal
display according to claim 1, characterized in that the
odd numbered output terminals are arrayed such that the
numbers thereof decrease in a direction of the array of
the pixel drive output terminals, and the even numbered
output terminals are arrayed such that the numbers
thereof increase in the same direction of the array of
the pixel drive output terminals.

4., An integrated circuit (10) for liguid crystal
display for outputting in parallel a plurality of pixel
drive signals, which are supplied to the pixels arrayed
in a direction in a liquid crystal display device of
the dot matrix type, characterized in that pixel drive
output terminals (P1-P19) for outputting in parallel

said pixel drive signals are set at one of a first mode
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in which the output terminals are grouped into two
array-portions, one of the array-portions including odd
numbered output terminals associated with the odd num-
bered pixels and the other of the array-portions includ-
ing even numbered output terminals associated with the
even numbered pixels, and a second mode in which the

odd and even numbered output terminals are alternately
located.

5. An.integrated circuit for liquid crystal
display according to claim 4, characterized in that,
when said first mode is set, the odd numbered output
terminals are arrayed such that the numbers thereof
increase in a direction of the array of the pixel drive
output terminals, and the even numbered output terminals
are arrayed such that the numbers thereof decrease in
the same direction of the array of the pixel drive out-
put terminals.

6. An integrated circuit for liquid crystal
display according to claim 4, characterized in that,
when said first mode is set, the odd numbered output
terminals are arrayed such that the numbers thereof
decrease in a direction of the array of the pixel drive
output terminals, and the even numbered output terminals
are arréyed such that the numbers thereof increase in
the same direction of the array of the pixel drive out-

put terminals.
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