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PACKAGE BOARD HAVING INTERNAL
TERMINAL INTERCONNECTION AND
SEMICONDUCTOR PACKAGE EMPLOYING
THE SAME

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; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

[CROSS-REFERENCE TO RELATED APPLICA-
TION] CROSS REFERENCE

[This application claims priority from Korean Patent
Application No. 2006-5803, filed Jan. 19, 2006, the disclo-
sure of which 1s hereby incorporated herein by reference 1n
its entirety as if set forth fully herein.] This application is a
reissue of U.S. Pat. No. 7,745,922 issued on, Jun. 29, 2010,
which claims priority from Kovean Patent Application No.
2006-0005803, filed Jan. 19, 20006, the contents of which are

hervein incovporated by rveference in their entirety.

TECHNICAL FIELD

This disclosure relates to a package board and a semi-
conductor package employing the same and, more particu-
larly, to a package board having an internal terminal inter-
connection and a semiconductor package employing the
same.

BACKGROUND

A semiconductor device includes internal circuits that
perform various functions using an external power voltage.
The internal circuits may include some circuits, for example.
high voltage circuits which use a diflerent voltage from the
external power voltage as an internal power voltage. The
internal power voltage, 1.e., a high voltage, for driving the
high voltage circuits may be generated from a high voltage
generator which 1s one of the internal circuits. In this case,
chip level internal interconnections may be provided 1n the
semiconductor device 1n order to electrically connect an
output terminal of the high voltage generator to a power
terminal of the high voltage circuits.

As the semiconductor device becomes more highly inte-
grated, the pitch of the chip level internal interconnections
has been reduced. Thus, there may be a limitation 1n stably
supplying the internal power voltage to the high voltage
circuit using only the chip level internal interconnections.

In addition, the semiconductor device may include so-
called “redistributed” metal interconnections. The redistrib-
uted metal interconnections are provided to electrically
connect chip pads, which are electrically connected with the
internal circuits, to bonding pads. Effectively, the redistrib-
uted metal interconnections spatially redistribute, or recon-
figure, the chip pads’ first distribution of pad placements into
a second distribution, or redistribution, having different, and
generally more desirable, pad placements. The bonding pads
correspond to pads which are 1n direct contact with solder
bumps or bonding wires for package. Thus, by the “redis-
tribution” of distributed chip pads to corresponding “redis-
tributed” bonding pads, the redistributed bonding pads can
be disposed at desired positions regardless of the positions
or placements of the chip pads in the original distribution.
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A semiconductor chip having the redistributed metal
interconnections 1s taught 1n U.S. Pat. No. 6,211,576 B1 to

Shimizu, et al., entitled “Semiconductor Device.” According
to Shimizu, et al., a power wiring section, a ground wiring
section and a signal wiring section are provided at a same
level, and the power wiring section or the ground wiring
section 1s formed adjacent to both sides of at least a portion
of the signal wiring section.

SUMMARY

In one embodiment, the present imvention provides a
package board that 1s suitable for improving internal power
delivery efliciency and/or internal signal delivery efliciency
between internal circuits in a semiconductor chip.

In another embodiment, the present invention also pro-
vides a semiconductor package employing a package board
that 1s suitable for improving internal power delivery efli-
ciency and/or internal signal delivery efliciency between
internal circuits in a semiconductor chip.

According to an aspect of the present invention, the
package board comprises a board body having a front
surface and a back surface. A first power pad, a first ground
pad, a first signal pad, a first internal terminal pad and a
second internal terminal pad are provided on the front
surface of the board body, and a second power pad, a second
ground pad and a second signal pad are provided on the back
surface of the board body. The second power pad, the second
ground pad and the second signal pad are electrically
connected to the first power pad, the first ground pad and the
first signal pad, respectively. An internal terminal 1ntercon-
nection 1s provided 1n a bulk region of the board body or on
a surface of the board body. The internal terminal intercon-
nection electrically connects the first internal terminal pad to
the second internal terminal pad.

In some embodiments of the present invention, the pack-
age board may further imnclude a common power intercon-
nection which 1s disposed in the bulk region of the board
body or on the surface of the board body and electrically
connected to the first and second power pads. The internal
terminal interconnection may be disposed across the com-
mon power mterconnection and electrically insulated from
the common power interconnection.

In other embodiments, the package board may further
include a common ground interconnection which 1s disposed
in the bulk region of the board body or on the surface of the
board body and electrically connected to the first and second
ground pads. The internal terminal interconnection may be
disposed across the common ground interconnection and
clectrically 1nsulated from the common ground interconnec-
tion.

In still other embodiments, the first power pad, the first
ground pad and the first signal pad may be electrically
connected to the second power pad, the second ground pad
and the second signal pad through first to third holes
penetrating the board body, respectively.

According to another aspect of the present invention, the
semiconductor package comprises a board body having a
front surface and a back surface, and a semiconductor chip
mounted on the front surface of the board body. A first power
pad, a first ground pad, a first signal pad, a first internal
terminal pad and a second 1nternal terminal pad are provided
on the front surface of the board body, and a second power
pad, a second ground pad and a second signal pad are
provided on the back surface of the board body. The second
power pad, the second ground pad and the second signal pad
are electrically connected to the first power pad, the first
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ground pad and the first signal pad, respectively. An internal
terminal 1nterconnection 1s formed in a bulk region of the
board body or on a surface of the board body. The internal
terminal interconnection electrically connects the first inter-
nal terminal pad to the second internal terminal pad. The
semiconductor chip has an external power bonding pad, an
external ground bonding pad, an external signal bonding
pad, a first internal bonding pad and a second internal
bonding pad. The first power pad, the first ground pad, the
first signal pad, the first internal terminal pad and the second
internal terminal pad are electrically connected to the exter-
nal power bonding pad, the external ground bonding pad, the
external signal bonding pad, the first internal bonding pad
and the second internal bonding pad through an external
power connector, an external ground connector, an external
signal connector, a first internal connector and a second
internal connector, respectively.

In some embodiments of the present invention, the semi-
conductor package may further include a common power
interconnection which 1s disposed 1n the bulk region of the
board body or on the surface of the board body and elec-
trically connected to the first and second power pads.

In other embodiments, the semiconductor package may
turther include a common ground interconnection which 1s
disposed in the bulk region of the board body or on the
surface of the board body and electrically connected to the
first and second ground pads.

In still other embodiments, the first power pad, the first
ground pad and the first signal pad may be electrically
connected to the second power pad, the second ground pad
and the second signal pad through first to third holes
penetrating the board body, respectively.

In yet other embodiments, the semiconductor package
may further include a power ball, a ground ball and a signal
ball that are in contact with the second power pad, the
second ground pad and the second signal pad, respectively.

In yet still other embodiments, the first internal bonding
pad may be electrically connected to an output terminal of
an internal power generator of the semiconductor chip, and
the second internal bonding pad may be electrically con-
nected to a power terminal of any one of internal circuits of
the semiconductor chip.

In further embodiments, the semiconductor chip may be
a thp chip. In this case, the external power connector, the
external ground connector, the external signal connector, the
first 1internal connector and the second internal connector
may be flip chip bumps.

In still further embodiments, the semiconductor chip may
include a semiconductor substrate; internal circuits formed
on the semiconductor substrate; an insulating layer covering
the internal circuits and the semiconductor substrate; chip
pads formed on the insulating layer and electrically con-
nected to the internal circuits; a dielectric layer covering the
insulating layer and the chip pads; and a power line, a
ground line, a signal line, a first interconnection and a
second interconnection redistributed on the dielectric layer.
The chip pads may include an external power chip pad, an
external ground chip pad, an external signal chip pad, a first
internal chip pad and a second internal chip pad. The
redistributed power line, the redistributed ground line, the
redistributed signal line, the first interconnection and the
second 1nterconnection may be electrically connected to the
external power chip pad, the external ground chip pad, the
external signal chip pad, the first internal chip pad and the
second internal chip pad, respectively. A portion of the
redistributed power line, a portion of the redistributed
ground line, a portion of the redistributed signal line, a
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4

portion of the first interconnection and a portion of the
second 1nterconnection may act as the external power bond-
ing pad, the external ground bonding pad, the external signal
bonding pad, the first internal bonding pad and the second
internal bonding pad, respectively. An internal interconnec-
tion may be disposed on or in the insulating layer. The
internal interconnection may electrically connect the first
internal chip pad to the second internal chip pad. The
internal circuits may constitute a DRAM circuit. The DRAM
circuit may include a well bias circuit, a ligh voltage
generator and a plate electrode voltage generator. One of the
first internal chip pad and the second internal chip pad may
be electrically connected to an output terminal of any one of
the well bias circuit, the high voltage generator and the plate
clectrode voltage generator.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the
present mnvention will become more apparent by describing
in detail exemplary embodiments thereol with reference to
the attached drawings 1n which:

FIG. 1 1s a schematic block diagram illustrating a DRAM
chip employed 1n a semiconductor package according to an
embodiment of the present invention and internal terminal

interconnections connected to the DRAM chip; and

FIG. 2 1s a cross-sectional view 1llustrating a semicon-
ductor package according to an embodiment of the present
invention.

DETAILED DESCRIPTION

The present mvention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied 1n many different
forms and should not be construed as being 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. Like numbers refer to like
clements throughout the specification.

FIG. 1 1s a schematic block diagram illustrating a DRAM
chip employed 1n a semiconductor package according to an
embodiment of the present invention and internal terminal
interconnections connected to the DRAM chip, and FIG. 2
1s a cross-sectional view 1illustrating a DRAM package
including the DRAM chip and the internal terminal inter-
connections of FIG. 1. However, the present invention 1s not
limited to the DRAM package but may be applied to all
semiconductor packages including an internal circuit which
uses a different voltage from an external power voltage as an
internal power voltage. For example, some embodiments of
the present invention may be applicable to a package of a
flash memory device including a high voltage generator and
a high voltage circuit. The present invention may also be
applied to all semiconductor packages having internal signal
interconnections which electrically connect internal circuits
with each other.

Referring to FIGS. 1 and 2, a DRAM chip 100 includes
a plurality of chip pads. The chip pads can include an
external power chip pad 55PP, an external ground chip pad
55GG, external signal chip pads, first internal chip pads and
second internal chip pads. The external signal chip pads can
include n input signal chip pads CPI1, . . . , CPIn and m
output signal chip pads CPO1, . .., CPOm.
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The DRAM chip 100 can further include a plurality of
internal circuits. For example, the DRAM chip 100 can
include a cell array block CA having a plurality of DRAM
cells, a decoder DEC for generating address signals to select
at least one of the DRAM cells, and sense amplifiers
SAl1, . . ., SAm having first mnput terminals electrically
connected to the selected DRAM cells. Each of the sense
amplifiers SA1, . . ., SAm has a second 1nput terminal to
which a reference signal ®ref 1s applied. The decoder DEC
has a power terminal Vcc electrically connected to the
external power chip pad 35PP and a ground terminal Vss
clectrically connected to the external ground chip pad
55GG. The mput signal chip pads CPI1, . . . , CPIn are
clectrically connected to input terminals of the decoder
DEC, respectively. The output signal chip pads
CPOL1, , CPOm are electrically connected to output
termmals of the sense amplifiers SA1, . . ., SAm, respec-
tively.

The DRAM chip 100 can further include additional
internal circuits such as first, second and third internal power
generators IPG1, IPG2 and IPG3 as well as a high voltage
circuit HVC. *ach of the first, second and third internal
power generators IPG1, IPG2 and IPG3 also has a power
terminal Vcc electncally connected to the external power
chip pad 55PP and a ground terminal Vss electrically
connected to the external ground chip pad 55GG. The first,
second and third internal power generators IPG1, IPG2 and
IPG3 have first, second and third output terminals 1P1, IP2
and IP3, respectively. The first internal power generator
IPG1 outputs a first internal power voltage, which 1s applied
to a plate electrode PE of the cell array block CA, through
the first output terminal IP1. The second internal power
generator IPG2 outputs a second internal power voltage,
which 1s applied to a well region W of the cell array block
CA, through the second output terminal IP2. The third
internal power generator IPG3 outputs a third internal power
voltage, which 1s applied to a power terminal Vpp of the
high voltage circuit HVC, through the third output terminal
IP3. Thus, the first, second and third internal power genera-
tors IPG1, IPG2 and IPG3 can correspond to a plate elec-
trode voltage generator, a well bias circuit and a high voltage
generator, respectively.

When the external power Voltage applied to the power
terminals Vcc 1s denoted by “V 557, the first internal power
voltage may be a half voltage of the external power voltage
V. Further, the second internal power voltage may be a
negative voltage corresponding to a back gate bias of cell
transistors in the cell array block CA. The third internal
power voltage may be a positive high voltage which 1s
greater than the external power voltage V. Finally, the
high voltage circuit HVC may be a high voltage logic circuit
for converting a high voltage iput signal ®1 to a high
voltage output signal ®o. These voltages are nominal and
depend upon a particular application. Accordingly, any
suitable voltages are contemplated as being within the spirit
and scope of the invention.

The internal circuits such as the decoder DEC, the cell
array block CA, the sense amplifiers SA1, . . ., SAm, the
first through third internal power generators IPG1, . . ., IPG3
and the high voltage circuit HVC can be provided in or on
the semiconductor substrate 51 of F1G. 2. A main surface S1s
of the substrate having the internal circuits can be covered
with an mnsulating layer 53.

The external power chip pad 55PP, the external ground
chip pad 55GG and the external signal chip pads
CPI1, ..., CPIn and CPOL1, ..., CPOm (See 5558 of FIG.

2) are disposed on the insulating layer 33. In addition, first
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internal chip pads ICP1', ICP2' and ICP3' (See 551" of FIG.
2) and second internal chip pads ICP1", ICP2" and ICP3"
(See 551" of FIG. 2) are disposed on the insulating layer 53.
The first internal chip pads ICP1', ICP2' and ICP3' are

clectrically connected to the first, second and third output
terminals IP1, IP2 and IP3, respectively. The second internal
chip pads ICP1", ICP2" and ICP3" are electrically connected

to the plate electrode PE, the well region W and the high
voltage power terminal Vpp, respectively.

The first output terminal IP1 1s electrically connected to
the plate electrode PE through a first internal interconnection
IL.1 disposed 1n the insulating layer 53 or on the insulating
layer 53. The second output terminal IP2 1s electrically
connected to the well region W through a second internal
interconnection IL.2 disposed 1n the insulating layer 53 or on
the insulating layer 53. Further, the third output terminal I1P3
1s electrically connected to the high voltage power terminal
Vpp through a third internal interconnection IL3 disposed in
the mnsulating layer 53 or on the insulating layer 53. Those
of skill in the art will appreciate that alternative suitable
connections are within the spirit and scope of the invention.

The pitch size of the first, second and third internal
interconnections 11, IL.2 and IL3 typically are subject to a
design rule of the DRAM chip 100. Typically, the greater the
integration density of the DRAM chip 100, the smaller the
pitch size of the first, second and third internal interconnec-
tions IL1, IL2 and IL3. In other words, as the DRAM chip
100 becomes more highly integrated, electrical resistance of
the internal interconnections I1LL1, IL.2 and IL3 tends to
increase, which, i turn, limits chip performance parameters
such as access time and cycle time or even data read/write
accuracy and rehablhty Accordmgly, there can be an unde-
sirable limitation 1n attempting to improve delivery efli-
ciency of internal power voltages of a highly integrated
DRAM chip using the first, second and third internal inter-
connections 1.1, 1.2 and IL.3.

It 1s this limitation and other problems that some embodi-
ments of the present invention address. It will be seen that
the mvention supplies an additional and more robust con-
nection between first and second internal terminal pads by
disposing 1in or on a board body a thicker iterconnect plane
having higher pitched connection pads that effectively mul-
tiples the current carrying capacity (1.e., divides the resis-
tance) of the conventional internal interconnections 1.1, 11.2
and IL3. Signal, power and ground electrical characteristics
all stmilarly can be fortified in accordance with an embodi-
ment of the invention. Those of skill in the art will appreciate
that the power and ground interconnections preferably
extend broadly in two dimensions across the plane of the
board body like electrical shields, irrespective of which 1s
disposed above and which 1s disposed below the internal
terminal interconnection.

The chip pads 35PP, 55GG, 3558, 551' and 351" and the
isulating layer 53 are covered with a passivation layer 57.
The passivation layer 37 can include a silicon nitride layer.
The passivation layer 57 can be covered with a first dielec-
tric layer 59. The first dielectric layer 59 may be a silicon
oxide layer or a polyimide layer. In accordance with some
embodiments of the ivention, a redistributed power line
61PL, a redistributed ground line 61GL, a redistributed
signal line 61SL., a first interconnection 611" and a second
interconnection 611" may be provided on the first dielectric
layer 59. The redistributed power line 61PL 1s electrically
connected to the external power chip pad 55PP through a
power via hole penetrating the first dielectric layer 59 and
the passivation layer 37. Similarly, the redistributed ground
line 61GL 1s electrically connected to the external ground
chip pad 55GG through a ground via hole penetrating the
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first dielectric layer 39 and the passivation layer 57. Further,
the redistributed signal line 61SL 1s electrically connected to
the external signal chip pad 5558 through a signal via hole
penetrating the first dielectric layer 59 and passivation layer
57. Similarly, the first interconnection 611" 1s electrically
connected to the first internal chip pad 351" through a first via
hole penetrating the first dielectric layer 39 and the passi-
vation layer 57. Also similarly, the second interconnection
611" 1s electrically connected to the second internal chip pad
551" through a second via hole penetrating the first dielectric
layer 59 and the passivation layer 57.

The redistributed power line 61PL, the redistributed
ground line 61GL, the redistributed signal line 61SL, the
first interconnection 611', the second interconnection 611"
and the first dielectric layer 59 in accordance with some
embodiments of the invention are covered with a second
dielectric layer 63. The second dielectric layer 63 can be the
same material layer as the first dielectric layer 39. A portion
of the redistributed power line 61PL 1s exposed by a power
via hole passing through the second dielectric layer 63 to
serve as a power bonding pad 61PP, and a portion of the
redistributed ground line 61GL 1s exposed by a ground via
hole passing through the second dielectric layer 63 to serve
as a ground bonding pad 61GG. Further, a portion of the
redistributed signal line 61SL 1s exposed by a signal via hole
passing through the second dielectric layer 63 to serve as a
signal bonding pad 61SS. Similarly, a portion of the first
interconnection 611' 1s exposed by a first via hole passing
through the second dielectric layer 63 to serve as a first
internal bonding pad 611I' (IBP1', IBP2' or IBP3' of FIG. 1),
and a portion of the second interconnection 611" 1s exposed
by a second via hole passing through the second dielectric
layer 63 to serve as a second internal bonding pad 61"
(IBP1", IBP2" or IBP3" of FIG. 1).

Those of skill in art will appreciate that alternative
connections and exposures suitably can be used, as contem-
plated, within the spirit and scope of the mnvention. Simi-
larly, alternative interconnection means suitably can be used.
For example, tlex circuit boards and/or through-hole solder
junction posts or the like can be used, within the spirit and
scope of the invention, to form the needed or desired
interconnections.

The bonding pads 61PP, 61GG, 61SS, 611I' and 611I"
advantageously are disposed at desired positions regardless
of positions of the chip pads S5PP, 55GG, 5588, 551" and
551". This 1s because of the presence of the redistributed
power line 61PL, the redistributed ground line 61GL, the
redistributed signal line 61SL, the first interconnection 611’
and the second interconnection 611" described and 1llus-
trated herein as forming a part of the present invention.

In accordance with an alternative embodiment of the
present invention, the redistributed power line 61PL, the
redistributed ground line 61GL, the redistributed signal line
61SL., the first interconnection 611' and the second intercon-
nection 611" may not be provided, 1.e., they are omitted. In
this case, the chip pads 55PP, 55GG, 5558, 551" and 551" will
be understood by those of skill 1n the art to act as bonding
pads.

In accordance with yet another embodiment, the first and
second interconnections 611" and 611" may extend to act as
a redistributed internal interconnection (611 of FIG. 1)
clectrically connecting the first internal bonding pad 611I' to
the second internal bonding pad 6111". Notwithstanding the
presence ol the redistributed internal interconnection 611,
there nevertheless 1s a limitation by way of a reduction 1n the
clectrical resistance of the redistributed internal intercon-
nection 611. This 1s because the redistributed power line
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61PL, the redistributed ground line 61GL and the redistrib-
uted signal line 61SL occupy a wide area. That 1s, 1t may be
difficult to efliciently lay out the redistributed internal inter-
connection 611 together with the redistributed power line
61PL, the redistributed ground line 61GL and the redistrib-

uted signal line 61SL. As a result, even though the internal
interconnections I[L1, I[.2 and ILL3 and the redistributed
internal interconnections 611 are provided, there might be a
practical limitation 1n 1mproving power delivery etliciency
when conveying output voltages of the first, second and third
internal power generators IPG1, IPG2 and IPG3 to the
corresponding internal circuits.

The DRAM chip 100 can be mounted on a package board
PB. The package board PB includes a board body 71 having
a front surface 71FS and a back surface 71BS. When the
DRAM chip 100 1s provided for a thp chip package, the
DRAM chip 100 1s mounted on the package board PB so that
the bonding pads 61PP, 61GG, 61SS, 611I' and 6111" face the
front surface 71FS of the package board PB, as shown 1n
FIG. 2.

A first power pad 73PP, a first ground pad 73GG, a first
signal pad 7355, a first internal terminal pad 731" and a
second internal terminal pad 731", which correspond to the
bonding pads 61PP, 61GG, 61SS, 611I' and 61II" respec-
tively, are provided on the front surface 71FS. The external
power bonding pad 61PP, the external ground bonding pad
61GG, the external signal bonding pad 61SS, the first
internal bonding pad 611I' and the second internal bonding
pad 611I" are electrically connected to the first power pad
73PP, the first ground pad 73GG, the first signal pad 7358,
the first internal terminal pad 731" and the second internal
terminal pad 731" via an external power connector 65PP, an
external ground connector 65GG, an external signal con-
nector 65SS, a first internal connector 651" and a second
internal connector 651", respectively. When the DRAM chip
100 1s a tlip chup as described above, the connectors 63PP,
65GG, 6555, 651' and 651" typically take the form of bumps,
as shown 1 FIG. 2. The bumps, 1.e., tlip chip bumps, can
include solder bumps or gold stud bumps. Those of skill 1n
the art will appreciate that alternative embodiments are
contemplated, such that alternative interconnection schemes
involving more or fewer of different interconnections and
more or fewer or different terminal and intermediate con-
nection pads, 1.e., termini, are contemplated as being within
the spirit and scope of the invention,

The first power pad 73PP, the first ground pad 73GG, the
first signal pad 73SS, the first internal terminal pad 731", the
second mternal terminal pad 731" and the front surface 71FS
may be covered with a first coating layer 75 that comprises
an 1nsulating material. In this case, the solder bumps 65PP,
65GG, 65SS, 651' and 651" may be seen to penetrate the first
coating layer 73, thereby to be 1n contact with the first power
pad 73PP, the first ground pad 73GG, the first signal pad
73SS, the first internal terminal pad 731" and the second
internal terminal pad 731", respectively.

A second power pad 77PP, a second ground pad 77GG
and a second signal pad 77SS are provided on the back
surface 71BS. The second power pad 77PP, the second
ground pad 77GG, the second signal pad 775S and the back
surface 71BS may be covered with a second coating layer
79. The second coating layer 79 may be of the same material
layer as the first coating layer 75, although within the spirit
and scope of the invention 1t can be different. The second
power pad 77PP, the second ground pad 77GG and the
second signal pad 77SS may be seen to be 1n contact with a
power ball 85PP, a ground ball 85GG and a signal ball 855S

passing through the second coating layer 79, respectively.
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The first power pad 73PP 1s electrically connected to the
second power pad 77PP via a first conductive line 83PP
provided 1n a first hole 81PP passing through the board body
71, and the first ground pad 73GG 1s electrically connected
to the second ground pad 77GG via a second conductive line
83GG provided 1n a second hole 81GG passing through the
board body 71. Similarly, the first signal pad 7355 1s
clectrically connected to the second signal pad 77SS via a
third conductive line 83SS provided in a third hole 81SS
passing through the board body 71. Those of skill 1n the art
will appreciate that these connections are contemplated as
being typical, although alternative connections are contem-
plated as being within the spirit and scope of the mnvention.

An internal terminal interconnection 871 1s provided 1n a
bulk region of the board body 71. A first region of the
internal terminal interconnection 871 1s electrically con-
nected to the first internal terminal pad 731" via a first hole
interconnection 831" provided in a first interconnection hole
811" in the board body 71, and a second region of the internal
terminal interconnection 871 1s electrically connected to the
second internal terminal pad 731" via a second hole inter-
connection 831" provided in a second interconnection hole
811" 1n the board body 71. As a result, the internal terminal
interconnection 871 electrically connects the first internal
terminal pad 731" to the second internal terminal pad 731".

In another embodiment, the internal terminal interconnec-
tion 871 can be provided on the surface of the board body 71.
The internal terminal interconnection 871 can correspond to
any one of first, second and third internal terminal intercon-
nections IL1', IL2" and IL3', which electrically connect the
first internal bonding pads IBP1', IBP2' and IBP3' (FIG. 1)
to the second internal bonding pads IBP1", IBP2" and
IBP3", respectively.

The internal terminal interconnection 871 may be pro-
vided 1n the bulk region of the board body 71 or on the
surface thereof, as described above. As a result, the internal
terminal interconnection 871 (providing at least first and
second internal terminal pads 731' and 731" that define
therebetween a so-called interconnection pitch or pitch size)
can be configured to provide a greater pitch size than that of
any other interconnections 1 the DRAM chip 100. This 1s
helpful because the number of the interconnections provided
in the package board PB typically 1s much less than the
number of the interconnections disposed 1n the DRAM chip
100. In addition, the internal terminal interconnections 871
may have a greater thickness than the interconnections in the
DRAM chip 100. Accordingly, the electrical resistance of
the internal terminal interconnections 871 may be signifi-
cantly reduced relative to the electrical resistance of the
internal interconnections 1.1, I1.2 and IL.3 and the redistrib-
uted internal mterconnection 611.

A common power interconnection 87PP and a common
ground interconnection 87GG additionally are provided 1n
the board body 71, 1n accordance with one embodiment of
the invention. The common power interconnection 87PP 1s
clectrically connected to the first power pad 73PP via a first
conductive line 83PP, and the common ground 1nterconnec-
tion 87GG 1s electrically connected to the first ground pad
73GG via a second conductive line 83GG. Alternatively, the
common power interconnection 87PP and the common
ground 1interconnection 87GG may be provided on the
surface of the board body 71. The common power intercon-
nection 87PP can be electrically connected to other external
power pads (not shown) of the DRAM chip 100, and the
common ground interconnection 87GG can be electrically
connected to other external ground pads (not shown) of the
DRAM chip 100. The internal terminal interconnection 871
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can be disposed across the common power interconnection
87PP (when viewed from a plan view) and electrically
insulated from the common power interconnection 87PP.
Similarly, the internal terminal interconnection 871 can be
disposed across the common ground interconnection 87GG
(when viewed from a plan view) and electrically insulated
from the common ground interconnection 87GG.
According to some embodiments of the present invention
as described above, internal terminal interconnections are
provided in the package board or on the package board, and
the internal terminal interconnections are electrically con-
nected to a first internal circuit, which may be electrically
coupled to the first internal bonding pads 611II', and to a
second 1nternal circuit, which may be electrically coupled to
the second internal bonding pads 6111", of a semiconductor
chip mounted on the package board. Thus, 1t 1s possible to
improve power delivery efliciency and/or signal delivery
clliciency between the first and second internal circuits.
Reference throughout this specification to “one embodi-

ment” or “an embodiment” means that a particular feature,
structure, or characteristic described in connection with the
embodiment 1s included 1n at least one embodiment of the
present mvention. Thus, the appearances of the phrases “in
one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring
to the same embodiment. Furthermore, the particular fea-
tures, structures, or characteristics may be combined in any
suitable manner in one or more embodiments.

It 1s further intended that any other embodiments of the
present invention that result from any changes 1n application
or method of use or operation, method of manufacture,
shape, size, or material which are not specified within the
detailed written description or illustrations contained herein
yet are considered apparent or obvious to one skilled in the
art are within the scope of the present invention.

Accordingly, while the present invention has been shown
and described with reference to the foregoing embodiments
of the invented apparatus, 1t will be apparent to those skilled
in the art that other changes in form and detail may be made
therein without departing from the spirit and scope of the
invention as defined 1n the appended claims.

What 1s claimed 1s:

[1. A package board comprising:

a board body having a front surface and a back surface;

a first power pad, a first ground pad, a first signal pad, a

first internal terminal pad and a second internal termi-
nal pad disposed on the front surface of the board body;

a second power pad, a second ground pad and a second

signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad and
the second signal pad being electrically connected to
the first power pad, the first ground pad and the first
signal pad, respectively; and

an internal terminal iterconnection disposed 1 a bulk

region of the board body or on a surface of the board
body to electrically connect the first internal terminal
pad to the second internal terminal pad,

wherein the first internal terminal pad and the second

internal terminal pad are electrically insulated from the
first power pad, the first ground pad and the first signal
pad.]

[2. The package board according to claim 1, further
comprising a common power interconnection disposed 1n
the bulk region of the board body or on the surface of the
board body and electrically connected to the first and second
power pads.]
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[3. The package board according to claim 2, wherein the
internal terminal interconnection 1s disposed across the
common power interconnection and electrically insulated
from the common power interconnection. ]

[4. The package board according to claim 1, further
comprising a common ground interconnection disposed 1n
the bulk region of the board body or on the surface of the
board body and electrically connected to the first and second
ground pads.}

[S. The package board according to claim 4, wherein the
internal terminal interconnection 1s disposed across the
common ground interconnection and electrically insulated
from the common ground interconnection.]

[6. The package board according to claim 1, wherein the
first power pad, the first ground pad and the first signal pad
are electrically connected to the second power pad, the
second ground pad and the second signal pad, respectively,
through first, second and third holes penetrating the board
body.]

[7. The package board according to claim 1, wherein the
first 1internal terminal pad and the second internal terminal
pad are directly connected to a first internal bonding pad and
a second internal bonding pad of a semiconductor chip to be
mounted on the front surface of the board body.]

[8. The package board according to claim 2, wherein the
internal terminal interconnection and the common power
interconnection are electrically insulated from each other.]

[9. The package board according to claim 1, wherein the
first internal terminal pad and the second internal terminal
pad are only disposed on the front surface of the board
body.]

[10. A semiconductor package comprising:

a board body having a front surface and a back surface;

a first power pad, a first ground pad, a first signal pad, a
first internal terminal pad and a second internal termi-
nal pad disposed on the front surface of the board body;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad and
the second signal pad being electrically connected to
the first power pad, the first ground pad and the first
signal pad, respectively;

a power ball, a ground ball and a signal ball that are in
contact with the second power pad, the second ground
pad and the second signal pad, respectively;

an internal terminal interconnection disposed 1 a bulk
region ol the board body or on a surface of the board
body to electrically connect the first internal terminal
pad to the second internal terminal pad;

a semiconductor chip mounted on the front surface of the
board body, the semiconductor chip having an external
power bonding pad, an external ground bonding pad, an
external signal bonding pad, a first internal bonding pad
and a second internal bonding pad; and

an external power connector, an external ground connec-
tor, an external signal connector, a first internal con-
nector and a second internal connector electrically
connecting the first power pad, the first ground pad, the
first signal pad, the first internal terminal pad and the
second internal terminal pad to the external power
bonding pad, the external ground bonding pad, the
external signal bonding pad, the first internal bonding
pad and the second internal bonding pad, respectively,

wherein the first internal terminal pad and the second
internal terminal pad are electrically insulated from the
first power pad, the first ground pad and the first signal

pad.]
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[11. The package according to claim 10, further compris-
ing a common power mnterconnection disposed 1n the bulk
region of the board body or on the surface of the board body
and electrically connected to the first and second power
pads.]

[12. The package according to claim 10, further compris-
ing a common ground interconnection disposed 1n the bulk
region of the board body or on the surface of the board body
and electrically connected to the first and second ground
pads.]

[13. The package according to claim 10, wherein the first
power pad, the first ground pad and the first signal pad are
clectrically connected to the second power pad, the second
ground pad and the second signal pad, respectively, through
first, second and third holes penetrating the board body.}

[14. The package according to claim 10, wherein the first
internal bonding pad is electrically connected to an output
terminal of an internal power generator of the semiconductor
chip, and wherein the second internal bonding pad 1s elec-
trically connected to a power terminal of any one of one or
more internal circuits of the semiconductor chip.]

[15. The package according to claim 10, wherein the
semiconductor chip is a flip chip.]

[16. The package according to claim 15, wherein the
external power connector, the external ground connector, the
external signal connector, the first internal connector and the
second internal connector are flip chip bumps.]

[17. The semiconductor package according to claim 11,
wherein the first internal connector and the second internal
connector are electrically insulated from the common power
interconnection. |

[18. A semiconductor package comprising:

a board body having a front surface and a back surface;

a first power pad, a first ground pad, a first signal pad, a
first internal terminal pad and a second internal termi-
nal pad disposed on the front surface of the board body;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad and
the second signal pad being electrically connected to
the first power pad, the first ground pad and the first
signal pad, respectively;

a power ball, a ground ball and a signal ball that are 1n
contact with the second power pad, the second ground
pad and the second signal pad, respectively;

an internal terminal interconnection disposed in a bulk
region of the board body or on a surface of the board
body to electrically connect the first internal terminal
pad to the second internal terminal pad;

a semiconductor chip mounted on the front surface of the
board body, the semiconductor chip having an external
power bonding pad, an external ground bonding pad, an
external signal bonding pad, a first internal bonding pad
and a second imternal bonding pad; and

an external power connector, an external ground connec-
tor, an external signal connector, a first internal con-
nector and a second internal connector electrically
connecting the first power pad, the first ground pad, the
first signal pad, the first internal terminal pad and the
second 1nternal terminal pad to the external power
bonding pad, the external ground bonding pad, the
external signal bonding pad, the first internal bonding
pad and the second internal bonding pad, respectively,

wherein the semiconductor chip comprises:

a semiconductor substrate;

internal circuits formed at the semiconductor substrate:
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an insulating laver covering the mternal circuits and the

semiconductor substrate;

an external power chip pad, an external ground chip pad,

an external signal chip pad, a first internal chip pad and

a second internal chip pad disposed on the insulating

layer and electrically connected to the internal circuits;

a dielectric layer covering the insulating layer and the

chip pads; and

a power line, a ground line, a signal line, a first intercon-

nection and a second interconnection redistributed on
the dielectric layer and electrically connected to the
external power chip pad, the external ground chip pad.,
the external signal chip pad, the first internal chip pad
and the second internal chip pad, respectively,

wherein a portion of the redistributed power line, a

portion of the redistributed ground line, a portion of the
redistributed signal line, a portion of the first intercon-
nection and a portion of the second interconnection
correspond to the external power bonding pad, the
external ground bonding pad, the external signal bond-
ing pad, the first internal bonding pad and the second
internal bonding pad, respectively.]

[19. The package according to claim 18, further compris-
ing an internal interconnection disposed on or 1n the 1nsu-
lating layer, wherein the internal interconnection electrically
connects the first internal chip pad to the second internal
chip pad.]

[20. The package according to claim 18, wherein the one
or more internal circuits are configured as a DRAM circuit.}

[21. The package according to claim 20, wherein the
DRAM circuit comprises a well bias circuit, a high voltage
generator and a plate electrode voltage generator.]

[22. The package according to claim 21, wherein one of
the first internal chip pad and the second 1nternal chip pad 1s
clectrically connected to an output terminal of any one of the
well bias circuit, the high voltage generator and the plate
electrode voltage generator.]

[23. The package according to claim 18, further compris-
ing a redistributed iternal mterconnection provided on the
dielectric layer to electrically connect the first internal
bonding pad to the second internal bonding pad.]

24. A semiconductor package comprising:

a package board comprising:

a board body having a front surface and a back
surface;

a first power pad, a first ground pad, a first signal pad,
and at least three internal terminal pads disposed on
the front surface of the board body, the at least three
internal terminal pads being configured to provide
an internal power delivery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal interconnection disposed in a bulk

region of the board body or on the front surface of

the board body to electrically connect the at least
three internal terminal pads; and
a semiconductor chip mounted on the package board and
including an internal power generator and an internal
clrcuit,
whevrein:
the at least three internal tevminal pads ave electrically
insulated from vemaining pads configured to provide
a function other than the internal power delivery
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function, the remaining pads including the first
power pad, the first ground pad, the first signal pad,
the second power pad, the second ground pad and
the second signal pad,

the internal terminal interconnection is connected to
the semiconductor chip through the at least three
internal terminal pads,

one of the at least three internal terminal pads is
electrically connected to an output terminal of the
internal power generator,

another of the at least three internal tevminal pads is
electrically connected to a power terminal of the
internal circuit,

the internal terminal interconnection is not electrically
connected with conductive elements disposed on the
back surface of the board body,

the semiconductor chip further comprises an internal
interconnection electrically comnecting the output
terminal of the internal power generator and the
power terminal of the internal cirvcuit through a path
fully within the semiconductor chip, and

a thickness of the internal terminal intevconnection is
greater than a thickness of the internal intevconnec-
tion.

25. The semiconductor package of claim 24, wherein the
internal tevminal intevconnection is physically connected to
the semiconductor chip through the at least three internal
terminal pads.

26. The semiconductor package of claim 24, wherein the
at least three internal terminal pads arve electrically con-
nected to at least three internal bonding pads of the semi-
conductor chip.

27. The semiconductor package of claim 24, wherein the
at least three internal tevminal pads arve disposed only on the
front surface of the board body.

28. The semiconductor package of claim 24, wherein the
internal terminal intercomnnection is configured to receive
internal power from the internal power generator in the
semiconductor chip.

29. The semiconductor package of claim 24, further
COmMprising:

a first conductive line straightly passing through the
board body to connect the first power pad to the second
power pad;

a second conductive line straightly passing through the
board body to commect the first ground pad to the
second ground pad; and

a third conductive line straightly passing through the
board body to connect the first signal pad to the second
signal pad.

30. The semiconductor package of claim 24, wherein the
internal terminal interconnection does not encircle any of
the at least three internal terminal pads.

31. The semiconductor package of claim 24, wherein the
internal tevminal intevconnection does not have a spiral
geomelry.

32. The semiconductor package of claim 24, wherein the
internal terminal interconnection does not operate as an
inductor.

33. The semiconductor package of claim 24, wherein the
internal tevminal intevconnection circumvents otherv conduc-
tive structures when connecting between the at least three
internal terminal pads.

34. A semiconductor package comprising:

a package board comprising:

a board body having a front surface and a back
surface;
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a first power pad, a first ground pad, a first signal pad,
and at least three internal terminal pads disposed on
the front surface of the board body, the at least three
internal terminal pads that include a first internal
terminal pad and a second intevnal terminal pad
being configured to provide an internal power deliv-
ery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, vespectively,; and

an internal terminal intevconnection disposed in a bulk

region of the board body or on the front surface of

the board body to electrically connect the first inter-
nal tevminal pad to the second internal terminal pad;
and

a semiconductor chip mounted on the package board and

including an internal power generator and an internal
clrcuit,

whevrein:

the at least three internal tevminal pads ave electrically
insulated from the first power pad, the first ground
pad and the first signal pad

the internal terminal interconnection is connected to
the semiconductor chip through the at least three
internal terminal pads,

the internal terminal interconnection is not electrically
connected with conductive elements disposed on the
back surface of the board body,

the at least three internal tevminal pads include a first
internal terminal pad and a second internal terminal
pad,

the first internal tevminal pad is electrically connected
to an output terminal of the internal power genera-
for,

the second internal terminal pad is electrically con-
nected to a power terminal of the internal circuit,

the internal tevminal interconnection does not operate
as an inductor,

the semiconductor chip further comprises an internal
interconnection electrically comnecting the output
terminal of the internal power generator and the
power terminal of the internal circuit through a path
fully within the semiconductor chip, and

a thickness of the internal tevminal intevconnection is
greater than a thickness of the internal intevconnec-
tion.

35. The semiconductor package of claim 34, wherein the
internal terminal intercomnnection is configured to receive
internal power from the internal power generator.

36. The semiconductor package of claim 34, wherein the
internal terminal interconnection does not encivcle any of
the at least three internal terminal pads.

37. The semiconductor package of claim 34, wherein the
internal terminal interconnection does not have a spiral
geomelry.

38. The semiconductor package of claim 34, wherein the
internal tevminal intevconnection circumvents other conduc-
tive structures when connecting between the at least three
internal terminal pads.

39. A semiconductor device comprising:

a package board comprising:

a board body having a front surface and a back
surface;
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a first power pad, a first ground pad, a first signal pad,
and at least three internal terminal pads disposed on

the front surface of the board body;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electvically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal intevconnection disposed in a bulk
region of the board body or on the front surface of
the board body to electrically connect the at least
three internal tevminal pads, the at least three inter-
nal terminal pads being electrically insulated from
the first power pad, the first ground pad and the first
signal pad; and

a semiconductor chip mounted on the package boavd and

including an internal power generator and an internal

civcuit,

wherein.:

the internal terminal interconnection is connected to
the semiconductor chip through the at least three
internal terminal pads; and

the internal terminal interconnection is not electrically
connected with conductive elements disposed on the
back surface of the board body,

the internal terminal interconnection does not encircle
any of the at least three internal terminal pads,

a power terminal of the internal circuit is electrically
connected to one of the at least three internal ter-
minal pads,

the internal power generator is electrically connected
to another of the at least three internal terminal
pads,

the internal power generator outputs an internal power
voltage through an output tevminal which is applied
to the internal circuit,

the internal tevminal intevconnection does not have a
spiral geometry,

the semiconductor chip further comprises an internal
interconnection electrically comnecting the output
terminal of the internal power generator and the
power terminal of the internal cirvcuit through a path
fully within the semiconductor chip, and

a thickness of the internal terminal intevconnection is
greater than a thickness of the internal intevconnec-
tion.

40. The semiconductor device of claim 39, wherein the
internal terminal interconnection does not operate as an
inductor.

41. The semiconductor device of claim 39, wherein the
internal tevminal interconnection circumvents other conduc-
tive structuves when connecting between the at least three
internal terminal pads.

42. The semiconductor device of claim 39, wherein the
internal terminal interconnection does not have any shield-
ing lines extending in parallel with the internal terminal
Interconnection.

43. The semiconductor device of claim 39, wherein the
internal terminal interconnection hovizontally extends to
dirvectly connect one of the at least three internal terminal
pads with another of the at least three internal terminal
pads.

44. The semiconductor device of claim 39, wherein no
interconnections are sides of the internal terminal intevcon-
nection between one of the at least three internal terminal
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pads and another of the at least three internal tevminal pads
so that the internal terminal interconnection has a single
line.

45. The semiconductor device of claim 39, further com-

prising:

a common ground intervconnection disposed in the bulk
region of the board body and electrically connected to
the first and second ground pads,

whevrein the internal tevminal intevconnection is disposed
at a level different than the common ground intevcon-
nection so that the front surface of the board body is
closer to the internal terminal interconnection than the
common ground interconnection.

46. A semiconductor package comprising:

a package board including:

a board body having a front surface and a back
surface;

a first power pad, a first ground pad, a first signal pad,
a first internal terminal pad and a second internal
terminal pad disposed on the front surface of the
board body, the first and second internal tevminal
pads being configured to provide an internal power
delivery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal interconnection disposed in a bulk

region of the board body or on the front surface of

the board body to electrically connect the first inter-
nal terminal pad and the second internal tevminal
pad; and

a semiconductor chip mounted on the package board, and

including an internal power genervator, an internal
circuit, a first internal chip pad and a second internal
chip pad,

whevrein:

the first internal terminal pad is electrically connected
to the first internal chip pad,

the second internal terminal pad is electrically con-
nected to the second internal chip pad,

the first and second internal tevminal pads are electri-
cally insulated from the first power pad, the first
ground pad and the first signal pad,

the first internal chip pad is electrically connected to an
output terminal of the internal power generator,

the second internal chip pad is electrically connected to
a power terminal of the internal circuit,

the semiconductor chip further comprises an internal
interconnection electrically comnecting the output
terminal of the internal power genervator and the
power terminal of the internal cirvcuit through a path
fully within the semiconductor chip, and

a thickness of the internal terminal interconnection is
greater than a thickness of the internal interconnec-
tion.

47. The semiconductor package of claim 46, wherein the
semiconductor package includes a flash memory.

48. The semiconductor package of claim 46, wherein the
internal terminal intervcomnnection is not electrically con-
nected with conductive elements disposed on the back sur-
face of the board body.

49. The semiconductor package of claim 46, wherein the
internal terminal interconnection does not have a spiral
geomelry.
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50. The semiconductor package of claim 46, wherein the
internal terminal interconnection does not operate as an
inductor.

51. The semiconductor package of claim 46, wherein the
internal tevminal interconnection circumvents other conduc-
tive structures when connecting between the first internal
terminal pad and the second internal tevminal pad.

52. The semiconductor package of claim 46, wherein the
internal tevminal interconnection does not encircle the first
and second internal terminal pads.

53. A semiconductor package comprising:

a package board including:

a board body having a front surface and a back
surface;

a first power pad, a first ground pad, a first signal pad,
a first internal terminal pad and a second internal
terminal pad disposed on the front surface of the
board body, the first and second internal terminal
pads being configured to provide an internal power
delivery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal interconnection disposed in a bulk
region of the board body or on the front surface of
the board body to electrically connect the first inter-
nal terminal pad and the second internal tevminal
pad; and

a semiconductor chip mounted on the package board, and

including an internal power genervator, an internal

circuit, a first internal chip pad and a second internal
chip pad,

wherein.:

the first internal tevminal pad is electrically connected
to the first internal chip pad,

the second internal terminal pad is electvically con-
nected to the second internal chip pad,

the first internal chip pad is electrically connected to an
output terminal of the internal power generator,

the second internal chip pad is electrically connected to
a power terminal of the internal circuit,

the first and second internal tevminal pads arve electri-
cally insulated from the first power pad, the first
ground pad and the first signal pad,

the internal terminal interconnection is not electrically
connected with conductive elements disposed on the
back surface of the board body,

the semiconductor chip further comprises an internal
interconnection electrically comnnecting the output
terminal of the internal power generator and the
power terminal of the internal civcuit through a path
fully within the semiconductor chip, and

a thickness of the internal terminal interconnection is
greater than a thickness of the internal interconnec-
tion.

54. The semiconductor package of claim 53, wherein the
semiconductor package includes a flash memory.

55. The semiconductor package of claim 53, wherein the
internal terminal interconnection does not have a spiral
geomelry.

56. The semiconductor package of claim 53, wherein the
internal terminal interconnection does not operate as an
inductor.
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57. The semiconductor package of claim 53, wherein the
internal terminal interconnection circumvents other conduc-
tive structures when connecting between the first internal
terminal pad and the second internal terminal pad.

58. The semiconductor package of claim 53, wherein the >
internal terminal intevconnection does not encircle the first
and second internal terminal pads.

59. A semiconductor package comprising:

a package board including:

a board body having a front surface and a back
surface;

a first power pad, a first ground pad, a first signal pad,
a first internal terminal pad and a second internal
terminal pad disposed on the front surface of the
board body, the first and second internal terminal
pads being configured to provide an internal power
delivery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board >
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal interconnection disposed in a bulk 25
region of the board body or on the front surface of
the board body to electrically connect the first inter-
nal terminal pad and the second internal terminal
pad; and

a semiconductor chip mounted on the package board, and

including an internal power generator, an internal

circuit, a first internal chip pad and a second internal
chip pad,

wherein: 15

the first internal terminal pad is electrically connected
to the first internal chip pad,

the second internal terminal pad is electrically con-
nected to the second internal chip pad,

the first and second internal tevminal pads ave electri- 4
cally insulated from the first power pad, the first
ground pad and the first signal pad,

the first internal chip pad is electrically connected to an
output terminal of the internal power generator, and

the second internal chip pad is electvically connected to 45
a power terminal of the internal circuit,

the internal power generator outputs an internal power
voltage which is applied to the internal circuit,

the internal terminal interconnection does not have a
spiral geometry, 50

the semiconductor chip further comprises an internal
interconnection electrically comnecting the output
terminal of the internal power genervator and the
power terminal of the internal cirvcuit through a path
Jully within the semiconductor chip; and 55

a thickness of the internal terminal interconnection is
greater than a thickness of the internal interconnec-
tion.

60. The semiconductor package of claim 59, wherein the
semiconductor package includes a flash memory. 60

61. The semiconductor package of claim 59, wherein the

internal terminal interconnection does not operate as an
inductor.

62. The semiconductor package of claim 59, wherein the
internal tevminal intevconnection circumvents other conduc- 65
tive structures when connecting between the first internal
terminal pad and the second internal terminal pad.
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63. The semiconductor package of claim 59, wherein the

internal tevminal interconnection does not encircle the first
and second internal terminal pads.

64. A semiconductor device comprising:
a package board including:

a board body having a front surface and a back
surface;

a first power pad, a first ground pad, a first signal pad,
a first internal terminal pad and a second internal
terminal pad disposed on the front surface of the
board body, the first and second internal terminal
pads being configured to provide an internal power
delivery function;

a second power pad, a second ground pad and a second
signal pad disposed on the back surface of the board
body, the second power pad, the second ground pad
and the second signal pad being electrically con-
nected to the first power pad, the first ground pad
and the first signal pad, respectively; and

an internal terminal interconnection disposed in a bulk
region of the board body or on the front surface of
the board body to electrically connect the first inter-
nal terminal pad and the second internal terminal
pad; and

a semiconductor chip mounted on the package board, and
including a first internal power gemerator, a second

internal power genervator, a first internal circuit, a

second internal circuit, a first internal chip pad and a

second internal chip pad,

wherein.

the first internal terminal pad is electrically connected
to the first internal chip pad,

the second internal terminal pad is electrically con-
nected to the second internal chip pad,

the first and second internal tevminal pads arve electri-
cally insulated from the first power pad, the first
ground pad and the first signal pad,

the first internal chip pad is electrically connected to an
output terminal of the first internal power generator,

the second internal chip pad is electrically connected to
an output terminal of the second internal power
generaloy,

the output terminal of the first internal power genervator
is electrically connected to a power terminal of the
fivst internal circuit,

the output terminal of the second internal power gen-
erator is electrically connected to a power terminal
of the second internal circuit,

the semiconductor chip further comprises a first inter-
nal interconnection electrically connecting the out-
put terminal of the first internal power generator and
the power terminal of the first internal circuit
through a path fully within the semiconductor chip,

the semiconductor chip further comprises a second
internal interconnection electrically connecting the
output terminal of the second internal power gen-
erator and the power terminal of the second internal
circuit through a path fully within the semiconductor
chip, and

a thickness of the internal terminal interconnection is

greater than a thickness of the first and second
internal interconnections.
65. The semiconductor device of claim 64, further com-

prising a flash memory.
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66. The semiconductor device of claim 64, wherein the
internal terminal interconnection is not electrically con-
nected with conductive elements disposed on the back sur-
face of the board body.

67. The semiconductor device of claim 64, wherein the
internal terminal interconnection does not have a spiral
geomelry.

68. The semiconductor device of claim 64, wherein the
internal terminal interconnection does not operate as an
inductor.

69. The semiconductor device of claim 64, wherein the
internal tevminal intevconnection circumvents other conduc-
tive structures when connecting between the first internal
terminal pad and the second internal terminal pad.

70. The semiconductor device of claim 64, wherein the
internal terminal interconnection does not encircle the first
and second internal terminal pads.

71. The semiconductor device of claim 64, wherein the
first and second internal terminal pads arve electrically
insulated from the first power pad, the first ground pad and
the first signal pad.

72. The semiconductor device of claim 64, wherein the
internal tevminal interconnection does not have any shield-
ing lines extending in parallel with the internal terminal
interconnection.
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