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(7) ABSTRACT

A liquid crystal display (LCD) panel includes a substrate, a
plurality of parallel control lines on the substrate, and a bond-
ing pad area on the substrate having a plurality of bonding
pads therein. A respective one of a plurality of interconnect-
ing conductors connect a respective bonding pad of the bond-
ing pad area to a respective one of the plurality of parallel
control lines, each of the plurality of interconnecting conduc-
tors having a uniform resistance. According to embodiments
of the invention, an interconnecting conductor of the plurality
of interconnecting conductors may include a material
selected to provide the uniform resistance. The interconnect-
ing conductor may include a first portion including a first
material having a first resistivity and a second portion includ-
ing a second material having a second resistivity different
from the first resistivity. The first and second portions may
have respective first and second lengths selected to provide
the uniform resistance. According to other embodiments, an
interconnecting conductor of the plurality of interconnecting
conductors may have a width selected to provide the uniform
resistance. In one embodiment, the plurality of interconnect-
ing conductors have a resistivity per unit length associated
therewith and extend from the bonding pad area in a fanned
configuration, with the resistivity of the interconnecting con-
ductors increasing toward a medial portion of the fanned
configuration. The width of the interconnecting conductors
may decrease towards the medial portion of the fanned con-
figuration to produce the desired resistivity. According to
other embodiments, an interconnecting conductor of the plu-
rality of interconnecting conductors has a length selected to
provide the uniform resistance. In one embodiment, the inter-
connecting conductor has a serpentine portion to provide the
desired length.
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LIQUID CRYSTAL DISPLAY PANELS
HAVING CONTROL LINES WITH UNIFORM
RESISTANCE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present invention relates to liquid crystal displays
(LCDs), more particularly, to panels for LCDs.

BACKGROUND OF THE INVENTION

Typically, a liquid crystal display (LCD) panel includes a
plurality of data lines and gate lines, the data lines being
perpendicular to the gate lines. A plurality of pixel electrodes
and a plurality of thin film transistors are formed in an active
area in which the data lines and the gate lines typically cross
each other at right angles.

The data lines and the gate lines typically extend out of the
active area for applying signals from an integrated circuit
driver. A plurality of pads are formed in an out-lead bonding
(OLB) pad area near the periphery of the active area. The
OLB pad area typically includes a pad block which is used for
mounting the integrated circuit driver. The pad block is typi-
cally connected to a fan-out block having a plurality of leads
formed to connect the gate lines or data lines to the integrated
circuit driver at a plurality of bonding sites.

A conventional LCD panel is described in further detail
with reference to FIGS. 1-3. As shown in FIG. 1, a conven-
tional LCD panel includes a plurality of data lines 3 and gate
lines 2 which cross each other at right angles on a display
panel 1. The data 3 lines and the gate 2 lines cross each other
in an active area B at which a plurality of pixel electrodes and
thin film transistors are formed.

The data lines 3 and the gate lines 2 extend outside of the
active area B for connection to integrated circuit drivers. A
plurality of pads are formed in pad areas 4 near the periphery
ofthe active area B. In order to connect the gate lines 2 and the
data lines 3 to the pads in the pad areas 4, fan-out blocks 6 are
formed in an OLB pad area C. The fan-out blocks 6 include a
plurality ofleads 5 formed so that the extended gate and data
lines 2, 3 may be gathered for connection to the pads in the
pad areas 4. As illustrated in FIG. 2, a typical fan-out block 6
includes a plurality of leads 5 which run in straight lines and
have equal thickness and width.

The resistance of the lead in the conventional LCD may be
calculated as follows:

R=pxL/S=(pxL)/(TxW),

where p, L, S, T and W represent resistivity, length of the
lead, cross sectional area of the lead, thickness of the lead and
width of the lead, respectively. The resistivity p typically is a
constant which is dependent on the material from which the
lead 1s fabricated. If the thickness and width of the lead are
constant throughout the lead length L, the resistance R varies
in proportion to the length L.

According to the conventional configuration illustrated in
FIGS. 1-2, the difference in resistance between leads 5 in the
fan-out block 6 may generate time differences in signals
being carried by the leads. Consequently, image quality of the
display may be degraded due to time variation of the signals,
especially in large-scale displays. For example, the difference
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of resistance between leads 5 of the fan-out block 6 connected
to a plurality of gate lines 2 may cause a time difference in
switching on thin film transistors of the LCD elements, poten-
tially degrading image quality.

SUMMARY OF THE INVENTION

In light of the foregoing, it is an object of the present
invention to provide LCD panels which can provide higher
image quality.

This and other objects, features and advantages are pro-
vided according to the present invention by LCD panels in
which conductors interconnecting parallel control lines of an
LCD element array to bonding pads of a bonding pad area,
e.g., lines of a fan-out block, are configured such that uniform
resistance is provided between the bonding pads and the
control lines, i.e., such that the interconnecting conductors
provide approximately the same resistance between the asso-
ciated bonding pads and control lines. In this manner, a uni-
form resistance may be provided between the bonding pad
areas and LCD elements in a row of the LCD element array.
Uniformity in resistance of the interconnecting conductors
may be achieved by various techniques, including such mea-
sures as controlling the widths ofthe interconnecting conduc-
tors, including serpentine portions in the conductors to effec-
tively increase the length of the conductors, and including
portions of different materials having different resistivities in
the conductors to provide the uniform resistance. Combina-
tions of these resistance-controlling measures may also be
employed. By providing uniformly resistive connections
between the bonding pads and the parallel control lines, sig-
nal propagation speed among the control lines can be made
more uniform. Accordingly, more uniform operation of the
LCD element array may be achieved.

In particular, according to the present invention, a liquid
crystal display (LCD) panel includes asubstrate, a plurality of
parallel control lines on the substrate, and a bonding pad area
on the substrate having a plurality of bonding pads therein. A
respective one of a plurality of interconnecting conductors
connects a respective bonding pad of the bonding pad area to
a respective one of the plurality of parallel control lines, the
plurality of interconnecting conductors providing a uniform
resistance between the bonding pads and the control lines
connected thereto.

According to an aspect of the invention, an interconnecting
conductor of the plurality of interconnecting conductors
includes a material selected to provide the uniform resistance.
The interconnecting conductor may include a first portion
including a first material having a first resistivity and a second
portion including a second material having a second resistiv-
ity different from the first resistivity. The first and second
portions may have respective first and second lengths selected
to provide the uniform resistance. At least one of the first and
second portions may include a serpentine portion.

According to another aspect, an interconnecting conductor
of the plurality of interconnecting conductors has a width
selected to provide the uniform resistance. In one embodi-
ment, the plurality of interconnecting conductors have a resis-
tivity per unit length associated therewith and extend from the
bonding pad area in a fanned configuration, with the resistiv-
ity of the interconnecting conductors increasing toward a
medial portion of the fanned configuration The width of the
interconnecting conductors may decrease towards the medial
portion of the fanned configuration to produce the desired
resistivity.
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According to another aspect, an interconnecting conductor
of the plurality of interconnecting conductors has a length
selected to provide the uniform resistance. In one embodi-
ment, the interconnecting conductor has a serpentine portion
to provide the desired length. The interconnecting conductor
may have a first straight portion and a second serpentine
portion.

According to yet another aspect, an LCD panel includes a
substrate, an array of LCD elements including a plurality of
rows and columns, and a bonding pad area on the substrate
having a plurality of bonding pads therein. A plurality of
interconnecting conductors are formed on the substrate, a
respective one of which connects a respective bonding pad to
arespective LCD element of a row of LCD elements, each of
the plurality of interconnecting conductors being configured
to provide a uniform resistance between the bonding pad and
the LCD element of the one row of LCD elements connected
thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

Some of the objects and advantages of the present inven-
tion having been stated, others will be more fully understood
from the detailed description that follows and by reference to
the accompanying drawings in which:

FIG. 1 is a planar view illustrating a configuration of a
conventional liquid crystal display (LCD) panel,

FIG. 2 is a planar view illustrating a fan-out block of the
conventional LCD panel of FIG. 1;

FIG. 3 is a graph illustrating variation of resistances of
leads of the fan-out block illustrated in FIG. 2;

FIG. 4 is a planar view illustrating a fan-out block accord-
ing to an embodiment of the present invention;

FIG. 5 is a graph illustrating variation of resistances of
interconnecting conductors of a fan-out block as shown in
FIG. 4;

FIG. 6 is a planar view illustrating a fan-out block accord-
ing to another embodiment of the present invention;

FIG. 7 is a planar view illustrating a fan-out block accord-
ing to another embodiment of the present invention; and

FIG. 8 is a planar view illustrating a fan-out block accord-
ing to another embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art. In
the drawings, the thickness of layers and regions are exagger-
ated for clarity, and like members refer to like elements
throughout. In addition, as used herein, “uniform” resistance
among a plurality of conductors means that the conductors
each provide approximately the same resistance between the
element connected thereto; conductors having a “uniform
resistance” are not limited to conductors which have uniform
resistivity along their length.

As shown in FIG. 4, a liquid crystal display (LCD) panel
according to an embodiment of the present invention includes
a bonding pad area 4 including a plurality of bonding pads
connected to a plurality of parallel control lines 2, such as gate
lines, data lines, or the like which extend from LCD elements
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in an active area B. A plurality of interconnecting conductors
L1-Ln form a fan-out block 6' for connecting to a plurality of
bonding pads in the bonding pad area 4, which in turn may be
connected to an integrated circuit (IC) driver. For the illus-
trated embodiment, the interconnecting conductors 5' have
equal thickness but differing widths such that the longest lead
is the widest and the shortest lead, located a medial portion of
the fan structure, is the narrowest. The widths and lengths of
the leads are configured so as to give an equal ratio of length
(L) to width (W), thus producing a uniform resistance R for all
of the conductors I.1-Ln, as graphically illustrated in FIG. 5.

The embodiment illustrated in FIG. 6 addresses situations
in which the difference of the length between the longest
conductor and the shortest conductor may be excessive, such
that in order to provide uniform resistance, the shortest con-
ductor may become so narrow its fabrication may become
difficult. Conductors 5' located near outer portions of the
fan-out block 16 may have varying widths to produce an equal
L/W ratio, while conductors 5" located nearer medial por-
tions of the fan-out block 16 may have a serpentine shape, e.g,
a wavelike or ridged shape which effectively increases the
length of these conductors. Those skilled in the art will appre-
ciate that portions of the outer conductors 5' may also be
shaped in a serpentine fashion.

FIG. 7 illustrates yet another embodiment according to the
present invention which utilizes another approach for produc-
ing uniform resistance in the interconnecting conductors. In
the illustrated embodiment, the parallel control lines 2, e.g,
gate lines or data lines, are connected to bonding pads of a
bonding pad area 4 by a plurality of interconnecting conduc-
tors 10 in a fan-out block 26. Each of the conductors 10
includes a first portion formed of a first material TYPE I and
a second portion formed of a second material TYPE I, the
first and second materials having different resistivities. For
example, the first material TYPE I may include chrome, while
the second material TYPE II may include aluminum. The
lengths of the first and second portions of a conductor 10 may
be varied to control the resistance of the conductor 10.

FIG. 8illustrates an embodiment ofthe present invention in
which the approaches for controlling conductor resistance
illustrated in FIGS. 6 and 7 are combined. An interconnecting
conductor 20 ofthe fan-out block 36 may include a serpentine
portion of the first material TYPE I and a straight portion of
the second material TYPE II. The lengths of the first and
second portions and the resistance associated therewith may
be related according to the following:

K-x+(a-x)=b

K=b/al, a=x,

where each of the symbols K, a, b, al and x represent a
resistivity ratio of the first material TYPE I to the second
material TYPE II, length of the conductor, length of the
longest conductor, length of the shortest conductor and length
of the first portion formed from the first material TYPE 1. The
lengths of the first and second portions of the conductors 20
may be adjusted to achieve a uniform resistance for the con-
ductors 20.

In the drawings and specification, there have been dis-
closed typical embodiments of the invention and, although
specific terms are employed, they are used in a generic and
descriptive sense only and not for purposes of limitation, the
scope of the invention being set forth in the following claims.

What is claimed is:

1. A liquid crystal display (LCD) panel having a plurality of
pixel electrodes and a plurality of thin film transistors, com-
prising:
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a substrate;

a plurality of parallel control lines connected to the thin

film transistors on the substrate;

abonding pad area on said substrate including a plurality of

bonding pads therein; and

a plurality of interconnecting conductors, a respective one

of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
arespective one of said plurality of parallel control lines,
said plurality of interconnecting conductors providing a
uniform resistance between said bonding pads and said
control lines connected thereto,

wherein said plurality of interconnecting conductors

extend from said bonding pad area in a fanned configu-
ration, wherein a respective one of said plurality of con-
ductors has a respective width, and wherein the width of
said interconnecting conductors decreases towards a
medial portion of said fanned configuration,

wherein an interconnecting conductor of said plurality of

interconmecting conductors comprises a material
selected to provide said uniform resistance,

wherein an interconnecting conductor of said plurality of

interconmecting conductors comprises a first portion
and a second portion,

wherein said first and second portions have respective first

and second lengths selected to provide said uniform
resistance, and

wherein at least one of said first and second portions com-

prises a serpentine portion.

2. An LCD panel according to claim 1, wherein a first
distance between a predetermined bonding pad and a first
control line is greater than a second distance between a sec-
ond bonding pad and a second control line.

[3. An LCD panel according to claim 2, wherein an inter-
connecting conductor of said plurality of interconnecting
conductors comprises a material selected to provide said uni-
form resistance.]

4. An LCD panel according to claim [3] 7, wherein [an
interconnecting conductor of said plurality of interconnecting
conductors comprises a] #he first portion comprising a first
material having a first resistivity and [a] #ke second portion
comprising a second material having a second resistivity dif-
ferent from said first resistivity.

[5. Au LCD panel according to claim 4, wherein said first
and second portions have respective first and second lengths
selected to provide said uniform resistance.]

[6. AnLCD panel according to claim 5, wherein at least one
of said first and second portions comprises a serpentine por-
tion.]

7. An LCD panel according to claim 2, wherein an inter-
connecting conductor of said plurality of interconnecting
conductors has a width selected to provide said uniform resis-
tance.

8. An LCDpanel according to claim 2, wherein a respective
one of said plurality of interconnecting conductors has a
respective resistivity per unit length associated therewith, and
wherein the resistivity of said interconnecting conductors
increases toward said medial portion of said fanned configu-
ration.

9. An LCD panel according to claim 2, wherein an inter-
connecting conductor of said plurality of interconnecting
conductors has a length selected to provide said uniform
resistance.

10. An LCD panel according to claim 9, wherein said
interconnecting conductor has a serpentine portion.
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11. An LCD panel according to claim 10, wherein said
interconnecting conductor has a first straight portion and a
second serpentine portion.

12. An LCD panel according to claim 2, wherein said
plurality of parallel control lines comprises one of a plurality
of gate lines or a plurality of data lines.

13. A liquid crystal display (LCD) panel having a plurality
of pixel electrodes and a plurality of thin film transistors,
comprising:

a substrate;

an array of LCD elements on said substrate, said array

comprising a plurality of rows and columns;

abonding pad area on said substrate including a plurality of

bonding pads therein; and
a plurality of interconnecting conductors on the substrate,
arespective one of which connects a respective bonding
pad in the bonding pad area to a respective LCD element
of arow of LCD elements, said plurality of interconnect-
ing conductors being configured and having a width
selected to provide a uniform resistance between the
bonding pads and the LCD elements of said one row of
LCD elements connected thereto,

wherein said plurality of interconnecting conductors
extend from said bonding pad area in a fanned configu-
ration, wherein a respective one of said plurality of con-
ductors has a respective width, and wherein the width of
said [interconnected] interconnecting conductors
decreases towards a medial portion of said fanned con-
figuration,

wherein an interconnecting conductor of said plurality of

interconnecting conductors has a length selected to pro-
vide said uniform resistance, and

wherein said interconnecting conductor comprises a ser-

pentine portion.

14. An L.CD panel according to claim 13, wherein an inter-
connecting conductor of said plurality of interconnecting
conductors comprises a material selected to provide said uni-
form resistance.

15. An L.CD panel according to claim 13, wherein an inter-
connecting conductor of said plurality of interconnecting
conductors comprises a first portion comprising a first mate-
rial having a first resistivity and a second portion comprising
a second material having a second resistivity different from
said first resistivity.

16. An LCD panel according to claim 15, wherein said first
and second portions have respective first and second lengths
selected to provide said uniform resistance.

17. An LCD panel according to claim 16, wherein at least
one of said first and second portions has a serpentine portion.

[18. An LCD panel according to claim 13, wherein an
interconnecting conductor of said plurality of interconnecting
conductors has a length selected to provide said uniform
resistance. ]

[19. An LCD panel according to claim 18, wherein said
interconnecting conductor comprises a serpentine portion.]

20. An LCD panel according to claim [19] /3, wherein said
interconnecting conductor has a first straight portion and a
second serpentine portion.

21. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of parallel control lines connected to the thin

film transistors on said substrate;

a bonding pad area on said substrate including a plurality

of bonding pads therein; and

a plurality of interconnecting conductors, a vespective one

of said plurality of interconnecting conductors connect-
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ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of parallel control
lines,

wherein said plurality of interconnecting conductors
extend from said bonding pad area in a fanned configu-
ration, and at least one of said plurality of interconnect-
ing conductors has a serpentine portion.

22. A display panel of claim 21, wherein said at least one of
said plurality of interconnecting conductors further has a
straight portion.

23. A display panel of claim 21, wherein at least another of’
said plurality of interconnecting conductors has a straight
portion.

24. A display panel of claim 23, wherein said straight
portion is located at the outer side of said serpentine portion.

25. A display panel of claim 21, wherein said at least one of
said interconnecting conductor has a wavelike or ridged
shape.

26. A display panel of claim 21, wherein said plurality of
control lines comprises a plurality of gate lines and a plural-
ity of data lines.

27. A display panel having comprising:

a substrate;

a plurality of pixel electrodes over said substrate;

a plurality of control lines over said substrate, the control
lines electrically connected to said plurality of pixel
electrodes and a plurality of thin film transistors;

a bonding pad area on said substrate including a plurality
of bonding pads therein; and

a plurality of interconnecting conductors over said sub-
strate, a respective one of which connects a respective
bonding pad in said bonding pad area to a respective
one of said plurality of control lines,

wherein said plurality of interconnecting conductors
extend from said bonding pad area in a fanned configu-
ration, and lengths of vespective ones of said plurality of
interconmecting conductors increase towards a medial
portion said fanned configuration,

wherein said respective one of said plurality of intercon-
necting conductors further has a straight portion and a
serpentine portion.

28. A display panel of claim 27, wherein said serpentine
portion comprising a first material having a first vesistivity
and said straight portion comprising a second material hav-
ing a second resistivity different from said first resistivity.

29. A display panel of claim 28, wherein the lengths of said
serpentine portion and said straight portion and the resis-
tance associated thevewith given by

Kx+(a-x)=b;
K=b/al;

and

az=x,

where K represents a vesistivity ratio of the first material to
the second material, a represents the length of said
respective one of said interconnecting conductors, b
represents the length of the longest one of said intercon-
necting conductors, al represents the length of the
shortest one of said interconnecting conductors, and x
represents the length of the serpentine portion.

30. 4 display panel of claim 27, wherein said respective
one of said interconnecting conductor has a wavelike or
ridged shape.

31. A display panel of claim 27, wherein said plurality of
control lines comprises a plurality of gate lines and a plural-
ity of data lines.
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32. A display panel comprising:

a substrate;

a plurality of parallel control lines connected to the thin
film transistors on said substrate; a bonding pad area on
said substrate including a plurality of bonding pads
therein; and

a plurality of interconnecting conductors, a respective one
of said plurality of interconnecting conductors conneci-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of parallel control
lines,

wherein said plurality of interconnecting conductors
extend from said bonding pad avea in a fanned configu-
ration, and at least one of said plurality of interconnect-
ing conductors has a first portion and a second portion
having differing vesistivities, and

wherein said at least one of said interconnecting conduc-
tors has a wavelike or ridged shape.

33. A display panel of claim 32, wherein said first portion

and said second portion comprises different materials.

34. A display panel of claim 33, wherein said first portion
comprises chrome.

35. A display panel of claim 34, wherein said second por-
tion comprises aluminum.

36. A display panel of claim 32, wherein said first portion
and said second portion are straight.

37. A display panel of claim 36, wherein said first portion
is serpentine, and said second portion is straight.

38. A display panel of claim 32, wherein said plurality of
control lines comprises a plurality of gate lines and a plural-
ity of data lines.

39. A display panel of claim 1, wherein said plurality of
control lines comprises a plurality of gate lines and a plural-
ity of data lines.

40. A display panel of claim 13, wherein said plurality of
control lines comprises a plurality of gate lines and a plural-
ity of data lines.

41. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of parallel control lines connected to the thin

film transistors on said substrate;

a bonding pad area on said substrate including a plurality
of bonding pads therein; and

a plurality of interconnecting conductors, a vespective one
of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of parallel control
lines,

wherein said plurality of interconnecting conductors
extend from said bonding pad area in a fanned configu-
ration, said plurality of interconnecting conductors
comprise a first conductor and a second conductor, and
said first conductor has a wavelike portion and said
second conductor is rectilinear.

42. A display panel of claim 41, wherein said plurality of
interconnecting conductors further comprises a third con-
ductor that is vectilinear and has a width different from a
width of said second conductor.

43. A display panel of claim 42, wherein the width of said
third conductor is greater than the width of said second
conductor, and said third conductor are disposed farther than
said second conductor from a medial portion of said fanned
configuration.

44. A display panel of claim 41, wherein said plurality of
interconnecting conductors further comprises a third con-
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ductor that has a wavelike portion that has an amplitude
different from an amplitude of the wavelike portion of said
first conductor.

45. A display panel of claim 44, wherein the amplitude of
the wavelike portion of said third conductor is smaller than
the amplitude of the wavelike portion of said first conductor,
and said third conductor is farther than said first conductor
from a medial portion of said fanned configuration.

46. A display panel of claim 45, wherein said second con-
ductor is farther than said third conductor from a medial
portion of said fanned configuration.

47. A display panel of claim 41, wherein said second con-
ductor is farther than said first conductor from a medial
portion of said fanned configuration.

48. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of parallel control lines connected to the thin

Jilm transistors on said substrate;

a bonding pad area on said substrate including a plurality

of bonding pads therein; and

a plurality of interconnecting conductors, a respective one

of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of parallel control
lines,

wherein said plurality of interconnecting conductors

extend from said bonding pad area in a fanned configu-
ration, said plurality of interconnecting conductors
comprise a first conductor and a second conductor, each
of said first conductor and said second conductor having
a wavelike portion, and an amplitude of the wavelike
portion of the first conductor is different from an ampli-
tude of the wavelike portion of the second conductor.

49. A display panel of claim 44, wherein the amplitude of
the wavelike portion of said second conductor is smaller than
the amplitude of the wavelike portion of said first conductor,
and said second conductor is farther than said first conductor
from a medial portion of said fanned configuration.

50. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of parallel control lines connected to the thin

film transistors on said substrate;

a bonding pad area on said substrate including a plurality

of bonding pads therein; and

a plurality of interconnecting conductors, a respective one

of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of parallel control
lines,

wherein said plurality of interconnecting conductors

extend from said bonding pad area in a fanned configu-
ration, said plurality of interconnecting conductors
comprise a first conductor and a second conductor, each
of said first conductor and said second conductor having
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a wavelike portion, and a shape of the wavelike portion
of the first conductor is different from a shape of the
wavelike portion of the second conductor.

51. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of substantially parallel control lines connected

to the thin film transistors on said substrate;

a bonding pad area on said substrate including a plurality

of bonding pads therein; and

a plurality of interconnecting conductors, a respective one

of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of substantially paral-
lel control lines,

wherein said plurality of interconnecting conductors

extend from said bonding pad area in a fanned configu-
ration, said plurality of interconnecting conductors
comprise a first conductor group and a second conduc-
tor group, and said first conductor group comprises
wavelike conductors and said second conductor group
comprises rectilinear conductors.

52. A display panel of claim 41, wherein said rectilinear
conductors comprise widths different from each other.

53. A display panel of claim 42, wherein said first conduc-
tor group is disposed avound a medial portion of said fanned
configuration and said second conductor group is disposed
around outer portions of said fanned configuration.

54. A display panel having a plurality of pixel electrodes
and a plurality of thin film transistors, comprising:

a substrate;

a plurality of substantially parallel control lines connected

to the thin film transistors on said substrate;

a bonding pad area on said substrate including a plurality

of bonding pads therein; and

a plurality of interconnecting conductors, a respective one

of said plurality of interconnecting conductors connect-
ing a respective bonding pad in said bonding pad area to
a respective one of said plurality of substantially paral-
lel control lines,

wherein said plurality of interconnecting conductors

extend from said bonding pad avea in a fanned configu-
ration, said plurality of interconnecting conductors
comprise a first conductor group and a second conduc-
tor group, and said first conductor group comprises
wavelike conductors and said second conductor group
comprises rectilinear conductors,

wherein said first conductor group is disposed around a

medial portion of said fanned configuration and said
second conductor group is disposed around outer por-
tions of said fanned configuration, and

wherein a respective one of said rectilinear conductors has

a respective width and the widths of said rectilinear
conductors decrease towards a medial portion of said
fanned configuration.
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