
;lmnoe3ebbdv$6ZT  Semiconductor Device 5 The present invention relates to a
resin-sealed type semiconductor device of an LOC (Lead On Chip) structure
and, more particularly, to a technique which 10 is effective when applied
to a thin small-sized semi conductor package of a TSOP (Thin Small Outline
Package) structure or the like. A resin-sealed type semiconductor device of
an LOC structure of the prior art comprises, as shown in 15 Fig. 22 (see
Japanese Patent Laid-Open No. 2-246I25/ 1990), for example, a semiconductor
chip 1 including a circuit and a plurality of external terminals formed
over a major face of a semiconductor substrate, a plurality of leads each
including an inner lead 20 portion 3A having inner Leads 3A1 having signal
inner leads (a first region) and a common inner lead for supplying a power
voltage and an earth voltage (a second region: hereinafter referred to as
the bus-bar leads or fixed potential leads) 3Az, and an outer lead 25
portion 3B formed integrally with the inner lead   - 2  portions 3A,
bonding wires 5 for electrically connecting the external terminals (pads)
and the signal inner leads 3A1 and the bus-bar leads 3A~ of the . _ . inner
lead portions 3A respectively, and a sealer 2A 5 for sealing the
semiconductor chip 1, the inner lead portions 3A and the bonding wires 5.
The signal inner leads 3A1 and the bus-bar leads 3Az are arranged over the
major face of the semiconductor chip 1 through an insulating film 4, and
the bus-bar leads 3A2 are 10 arranged substantially in parallel with the
major face of the semiconductor chip 1. 



Here will be described the items which have not 15 been disclosed in the
publicly-known document (Japanese Patent Laid-Open No. 2-246125/1990) and
have been investigated by the present inventor. When a resin-sealed type
semiconductor device of an LoC structure, as shown in Fig. 22, is applied
as 20 it is to a thin small-sized semiconductor package (TSOP), as shown in
Figs. 23 and 24(a), the entire package becomes thin (e. g., 1.0 mm), so
that the resin over the inner leads 3A1 accordingly becomes as thin as
0.195 mm. This makes it necessary to set the loop 25 heights of the wires 5
at small values. However, the    bonding wires 5 and the bus-bar leads 3Az
of the signal wires may contact, causing short circuit, and thereby making
it difficult to thin the resin. When the wire loop heights must be
suppressed to low 5 levels, a contrivance that an insulating coating
material 20 is applied to the bus-bar leads 3A2 is needed. Here will be
described the schematic construction of Fig. 23 (a top plan view of a
resin-sealed type 10 semiconductor device of a TSOP structure) and Fig. 24
(a section of an essential part of Fig. 23). In this resin-sealed type
semiconductor device of the TSOP structure, to a face of a semiconductor
substrate of a semiconductor chip 1 (hereinafter referred to as the 15
"major face of the semiconductor chip 1") where a circuit and a plurality
of external terminals are formed, inner lead portions 3A which include a
plurality of signal line inner leads 3A1 and the busbar leads 3A2 having
insulating coating material 20 20 applied to their upper faces are fixed
through the insulating film 4. The inner lead portions 3A and the outer
lead portions 3B formed integrally with the former constitute leads 3. As
shown in Figs. 23 and 24, the signal line 25 inner leads 3A1 and the
bus-bar leads 3A2, having the  



- 4  insulating coating material 20 applied to their upper faces, of the
inner lead portions 3A are arranged over the major face of the
semiconductor chip 1 through the insulating film 4, and the bus-bar leads
3A2 are 5 arranged substantially in parallel with the major face of the
semiconductor chip 1. The plurality of signal inner leads 3A1, the busbar
leads 3A2 and the semiconductor chip 1 are electrically connected through
the bonding wires 5 and 10 are sealed with a mold resin (the sealing body)
2A. The thin type package 2 thus sealed is shaped by cutting suspension
leads (chip supporting leads) 3C and the outer lead portions 3B from the
lead frame. In a thin small-sized semiconductor package (of a 15 TSOP
structure) having been investigated by the present inventor, the mold resin
2A over the semiconductor chip 1 is thin, as shown in Fig. 24(a), there
arise problems of appearance defect in which the bonding wires 5 such as Au
wires are seen through from 20 the upper face of the package, and of
exposure of the wire themselves to the outside. If this thickness is made
further smaller (to about 0.5 mm), as shown in Fig. 24(b), the problems of
appearance defect and the wire exposure are more critical. 25 Another
problem is that when the mold resin (the   - 5  sealing body) 2A over the
major face of the semiconductor chip is thinned, cracks occur thereby
deteriorating the reliability. . . In order to lower the wire loops, as
shown in 5 Fig. 24(c), it is conceivable to disuse the insulating tape 4
and to fix the signal inner leads 3A1 and the bus-bar leads 3A2 to the
major face of the semiconductor chip 1 directly with adhesive. If the
distances (spacings) between the major face of the 10 semiconductor chip 1
and the signal inner leads 3A1 become short, however, the parasitic
capacitance between the major face of the semiconductor chip 1 and the
signal inner leads 3A1 increases to raise a problem that the electric
characteristics are 15 deteriorated. An object of the invention is to
provide a technique capable of thinning the semiconductor package without
deteriorating the electric characteristics. 20 Another object of the
invention is to provide a 



technique capable of suppressing the parasitic capacitance between the
major face of the semiconductor chip and the leads even if the
semiconductor package is thinned. 25 Another object of the invention is to
provide a   - 6  technique capable of ensuring a proper thickness of the
sealer over the semiconductor chip of the semiconductor package even if the
entire thickness of the semiconductor package is reduced. 5 Another object
of the invention is to provide a technique capable of balancing the
quantities of the upper and lower sealers of the semiconductor chip even if
the entire thickness of the semiconductor package is reduced. 10 The
foregoing and other objects and novel features of the invention will become
apparent from the following description to be made with reference to the
accompanying drawings. Of the inventions to be disclosed herein, the 15
representative ones will be briefly summarized in the following. (1) A
semiconductor device comprises a semiconductor chip including a circuit and
a plurality of external terminals formed over a major face of a 20
semiconductor substrate, a plurality of leads each including an inner lead
portion and an outer lead portion formed integrally with the inner lead
portions, bonding wires electrically connecting the external terminals and
the inner lead portions 25 respectively, and a sealing body for sealing the



semiconductor chip, the inner lead portions and the bonding wires, wherein
the inner lead portions are arranged over the major face of the
semiconductor chip at predetermined spacings between the major face and 5
the inner leads, and the portions of the inner leads arranged over the
major face are thinner than the other portions of the inner leads. (2) In a
resin-sealed type semiconductor device of the aforementioned invention (1),
the portions, 10 arranged over the major face of the semiconductor chip, of
the inner lead portions are fixed at their leading end portions to the
major face of the semiconductor chip through an insulating film. (3) In a
resin-sealed type semiconductor device 15 of the aforementioned invention
(1), the portions, arranged over the major face of the semiconductor chip,
of the inner lead portions are fixed at their leading end portions to the
major face of the semiconductor chip directly with adhesive. 20 (4) A
semiconductor device comprises a semiconductor chip including a circuit and
a plurality of external terminals formed over a major face of a
semiconductor substrate, a plurality of leads each including an inner lead
portion having a first region, 25 and an inner lead portion having a second
region and   _ g _ an outer lead portion formed integrally with the inner
lead portions bonding wires electrically connecting the external terminals
and the first regions and the second regions of the inner lead portions 5
respectively, and a sealing body for sealing the semiconductor chip, the
inner lead portions and the bonding wires, wherein the first regions and
the second regions of the inner lead portions are arranged over the major
face of the semiconductor chip, wherein 10 the first regions of the inner
lead portions are arranged at predetermined spacings between the major face
and the inner leads, wherein the portions of the inner leads arranged over
the major face are thinner than the other portions of the inner leads, and
15 wherein the inner leads arranged over the major face are fixed at their
leading end portions to the major face of the semiconductor chip through an
insulating film . (5) In a resin-sealed type semiconductor device 20 of the
aforementioned invention (4), the semiconductor 



chip is rectangular, the second regions of the inner lead portions have
portions arranged substantially in parallel with the long sides of the
semiconductor chip, and the parallel-arranged portions are arranged 25
between the external terminals and the leading end   _ g _ portions of the
inner leads. (6) A semiconductor device comprises a semiconductor chip
including a circuit and a plurality of external terminals formed over a
major face of a 5 semiconductor substrate, a plurality of leads each
including an inner lead portion having a first region, and an inner lead
portion having a second region and an outer lead portion formed integrally
with the inner lead portions, bonding wires electrically connecting 10 the
external terminals and the first regions and the second regions of the
inner lead portions respectively, and a sealing body for sealing the
semiconductor chip, the inner lead portions and the bonding wires, wherein
the first regions and the 15 second regions of the inner lead portions are
arranged over the major face of the semiconductor chip, wherein the first
regions of the inner lead portions are arranged at predetermined spacings
between the major face and the inner leads, and wherein the portions of 20
the inner leads arranged over the major face are thinner than the other
portions of the inner leads and are not fixed at their leading end portions
to the major face of the semiconductor chip. (7) In a resin-sealed type
semiconductor device 25 of the aforementioned invention (4) or (6), the
first   - 10  regions of the inner lead portions are signal leads whereas
the second regions are fixed potential leads. (8)~ A semiconductor device
comprises a semiconductor chip including an integrated circuit and 5 a
plurality of external terminals formed over a major face of the
semiconductor chip, a plurality of leads each including an inner lead
portion and an outer lead portion formed integrally with the inner lead
portions, portions of the inner lead portions being 10 arranged over the
major face of the semiconductor chip and electrically connected to the
corresponding external terminals, and a resin member for sealing the inner
lead portions of the plurality of leads and the semiconductor chip, wherein
the inner lead portions 15 each include a first surface on the major face
side of the semiconductor chip, a second surface on the opposite side to
the first surface, a first portion positioned over the major face of the
semiconductor chip, and a second portion formed integrally with the 



20 first portion and positioned outside the major face of the semiconductor
chip, wherein the first portions of the inner lead portions are made
thinner than the second portions in the thickness direction of the
semiconductor chip, and wherein the first surfaces of 25 the first portions
of the inner lead portions are more    spaced from the semiconductor chip
in the thickness direction of the semiconductor chip than the first
surfaces of the second portions of the inner lead portions. 5 (9) In a
resin-sealed type semiconductor device of the aforementioned invention (8),
the first portions of the inner lead portions are bonded to the major face
of the semiconductor chip through an insulating film. 10 (10) In a
resin-sealed type semiconductor device of the aforementioned invention (8),
the first portions of the inner lead portions are bonded to the major face
of the semiconductor chip through adhesive. (11) In a resin-sealed type
semiconductor device 15 of the aforementioned invention (8), the inner lead
portions and the corresponding external terminals are connected through
wires. (12) In a resin-sealed type semiconductor device of the
aforementioned invention (11), the plurality of 20 leads include signal
leads and fixed potential leads, the inner lead portions of the fixed
potential leads are partially arranged over the major face of the
semiconductor chip between the plurality of external terminals of the
leading ends of the inner lead 25 portions of the signal leads, and the
wires  



- 12  electrically connecting the inner lead portions of the signal leads
and the corresponding external terminals are so arranged as to cross over
portions of the inner lead portions of the fixed potential leads. 5 (13) A
semiconductor device comprises a semiconductor chip including an integrated
circuit and a plurality of external terminals formed over a major face of
the semiconductor chip, a plurality of signal leads each including an inner
lead portion and an 10 outer lead portion formed integrally with the inner
lead portions, portions of the inner lead portions being arranged over the
major face of the semiconductor chip and electrically connected to the
corresponding external terminals through wires, fixed 15 potential leads
each including an inner lead portion and an outer lead portion formed
integrally with the inner lead portions, the inner lead portions being
partially arranged over the major face of the semiconductor chip and
electrically connected to the 20 corresponding external terminals, and a
resin member for sealing the inner lead portions of the plurality of signal
leads, the inner lead portions of the fixed potential leads, and the
semiconductor chip, wherein the inner lead portions of the signal leads
each 25 include a first surface on the major face side of the   - 13
semiconductor chip, a second surface on the opposite side to the first
surface, a first portion positioned over the major face of the
semiconductor chip, and a second portion formed integrally with the first 5
portions and positioned outside the major face of the semiconductor chip,
wherein the first portions of the inner lead portions of the signal leads
are made thinner than the second portions in the thickness direction of the
semiconductor chip, wherein the first 10 surfaces of the first portions of
the inner lead portions the signal leads are more spaced from the
semiconductor chip in the thickness direction of the semiconductor chip
than the first surfaces of the second portions of the inner lead portions,
wherein 15 the inner lead portions of the fixed potential leads are
partially arranged over the major face of the semiconductor chip between
the leading ends of the inner lead portions of the signal leads and the
plurality of external terminals, and wherein the inner 20 lead portions of
the fixed potential leads are partially arranged lower in the thickness
direction of the semiconductor chip than the leading ends of the inner lead
portions of the signal leads. (14) In a resin-sealed type semiconductor
device 25 of the aforementioned invention (13), the inner lead 



- 14  portions of the fixed potential leads are partially bonded to the
major face of the semiconductor chip with adhesive, and the inner lead
portions of the signal leads are spaced at their leading ends from the 5
major face of the semiconductor chip. (15) In a resin-sealed type
semiconductor device of the aforementioned invention (13), the inner lead
portions of the signal leads are bonded at their leading ends to the major
face of the semiconductor 10 chip through an insulating film. (16) In a
resin-sealed type semiconductor device of the aforementioned invention
(13), the wires electrically connecting the inner lead portions of the
signal leads and the corresponding external terminals 15 are so arranged as
to cross over portions of the inner lead portions of the fixed potential
leads. (17) A semiconductor device comprises a semiconductor chip including
an integrated circuit and a plurality of external terminals formed over a
major 20 face of the semiconductor chip, a plurality of signal leads each
including an inner lead portion and an outer lead portion formed integrally
with the inner lead portions, portions of the inner lead portions being
arranged over the major face of the 25 semiconductor chip and electrically
connected to the   - 15  corresponding external terminals through wires
fixed potential leads each including an inner lead portion and an outer
lead portion formed integrally with the inner lead portions, the inner lead
portions being 5 partially arranged over the major face of the
semiconductor chip and electrically connected to the corresponding external
terminals, and a resin member for sealing the inner lead portions of the
plurality of signal leads, the inner lead portions of the fixed 10
potential leads, and the semiconductor chip, wherein the inner lead
portions of the signal leads each includes a first surface on the major
face side of the semiconductor chip, a second surface on the opposite side
to the first surface, a first portion positioned 15 over the major face of
the semiconductor chip, and a second portion formed integrally with the
first portion and positioned outside the major face of the semiconductor
chip, wherein the first portions of the inner lead portions of the signal
leads are made 20 thinner than the second portions in the thickness
direction of the semiconductor chip, wherein the first portions of the
inner lead portions of the signal leads have leading end portions to be
connected to the wires, wherein the first surfaces of the first 25 portions
of the inner lead portions of the signal  



- is  leads other than the leading end portions are more spaced from the
semiconductor chip in the thickness direction of the semiconductor chip
than the first surfaces of the second portions of the inner lead 5
portions, wherein the first portions of the inner lead portions of the
signal leads are arranged lower in the thickness direction of the
semiconductor chip than the first portions of the inner lead portions of
the signal leads other than the leading end portions, 10 wherein the inner
lead portions of the fixed potential leads are partially arranged over the
major face of the semiconductor chip between the leading end portions of
the first portions of the inner lead portions of the signal leads and the
plurality of 15 external terminals, and wherein the inner lead portions of
the fixed potential leads are partially arranged lower in the thickness
direction of the semiconductor chip than the first portions of the inner
lead portions of the signal leads other than the 20 leading end portions.
(18) In a resin-sealed type semiconductor device of the aforementioned
invention (17), portions of the inner lead portions of the fixed potential
leads and the leading end portions of the inner lead portions of 25 the
signal leads are bonded to the major face of the   - 17  semiconductor chip
with adhesive. (19) In a resin-sealed type semiconductor device of the
aforementioned invention (17), the wires connecting the inner lead portions
of the signal leads 5 and the corresponding external terminals are so
arranged as to cross over portions of the inner lead portions of the fixed
potential leads. 10 Fig. 1 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor device of Mode 1 of the
invention; Fig. 2 is a section of an essential part of Fig. 1; 15 Fig. 3 is
a schematic top plan view showing the construction of a resin-sealed type
semiconductor device of Mode 2 of the invention; Fig. 4 is a section of an
essential part taken along line A - A' of Fig. 3; 



20 Fig. 5 is a section of an enlarged view of a part enclosed by a circle M
shown in Fig. 4; Fig. 6 is a section of an essential part taken along line
B - B' of Fig. 3; Fig. 7 is a diagram for explaining a method of 25 bonding
wires to signal line inner leads;   - 18  Fig. 8 is a diagram for
explaining another method of bonding wires to signal line inner leads; Fig.
9 is a schematic top plan view showing the construction of a resin-sealed
type semiconductor 5 device of Mode 3 of the invention; Fig. 10 is a
section of an essential part of Fig. 9; Fig. 11 is a schematic top plan
view showing the construction of a resin-sealed type semiconductor 10
device of Mode 4 of the invention; Fig. 12 is a section of an essential
part of Fig. 11; Fig. 13 is a schematic top plan view showing a
construction of a resin-sealed type semiconductor 15 device of Mode 5 of
the invention; Fig. 14 is a section of an essential part taken along line A
- A' of Fig. 13; Fig. 15 is a section of an essential part taken along line
B - B' of Fig. 13; 20 Fig. 16 is a diagram showing a region H where the
back faces of the inner lead portions are half-etched; Fig. 17 is a diagram
showing the shape of one of the external leads (outer leads); Fig. 18 is a
schematic top plan view showing the 



25 construction of a module of a semiconductor storage   - 19  device of
Mode 6 of the invention; Fig. 19 is a side elevation of Fig. 18; Fig. 20 is
a schematic top plan view showing the w construction of an electronic
device of Mode 7 of the 5 invention; Fig. 21 is a side elevation of Fig.
20; Fig. 22 is a partially cut-away schematic perspective view showing the
entire construction of a resin-sealed type semiconductor device of an LOC
10 structure of the prior art; Fig. 23 is a schematic top plan view showing
a construction of a resin-sealed type semiconductor device of a TSOP
structure having been investigated by us; and 15 Fig. 24 is a section of an
essential part of Fig. 23. The invention will be described in detail in 20
connection with its modes with reference to the accompanying drawings.
Throughout a11 the drawings for explaining the modes of the invention, the
portions having identical functions are designated by the identical
reference 25 numerals, and their repeated description will be   - 20
omitted. 



(Mode 1) Fig. 1 is a schematic top plan view showing the construction of a
resin-sealed type semiconductor 5 device of Mode 1 of the invention; Fig.
2(a) is a section of an essential part taken along line A - A' ~of Fig. 1;
Fig. 2(b) is a section of an essential part taken along line B - B' of Fig.
1; and Fig. 2(c) is a section of an essential part taken along line C - C'
10 of Fig. 1. Throughout a11 the modes (embodiments) of the invention, the
semiconductor chip is sealed in a resin-sealed type package of TSOP
structure. The resin-sealed type package of this kind adopts an LOC 15
(Lead On Chip) structure in which inner lead portions 3A are arranged over
a rectangular semiconductor chip 1, as shown in Fig. 1. The inner lead
portions 3A are integral at their one ends with outer lead portions 3B.
Signals applied 20 to the outer lead portions 3B conforms to the standards
individually and the outer lead portions 3B are correspondingly numbered.
In Fig. 1, the upper lefthand end is a 1st terminal, and the lower lefthand
end is a 16th terminal. The lower righthand end is a 25 17th terminal, and
the upper righthand end is a 32th   - 21  terminal. In short, the package
of the present TSOP structure has 32 terminals. The 1st, 7th and 16th
terminals are for the power voltage Vcc such as the operating voltage of 5
volts 5 (V) or 3 volts (V) of the circuit. The 17th, 27th and 32nd
terminals are for the reference voltage Vss of 0 volts (V), for example.
The inner lead portions 3A each includes, as 



shown in Figs. 1 and 2, a plurality of signal line 10 inner leads (first
regions) 3A1 and two bus-bar leads (second regions) 3A~. The bus-bar leads
are leads for feeding the power voltage and the reference voltage to the
semiconductor chip and will also be referred to as the "fixed potential
leads". 15 The plurality of signal line inner leads 3A1 are extended across
the individual long sides of the rectangule of the semiconductor chip 1 to
the center side of the semiconductor chip 1. The signal line inner leads
(the first regions) 20 3A1 are arranged, as shown in Fig. 2, over the major
face (the major face of the semiconductor substrate, over which the circuit
and a plurality of external terminals are formed) of the semiconductor chip
1, at predetermined spacings S (predetermined distances) 25 between the
major face and inner leads 3Al2, which are   - 22  made thinner than the
other portions of the inner leads 3A1. The leading end portions 3A11 of the
thinned __ signal line inner leads (the first regions) 3Al2 are 5 fixed to
the major face of the semiconductor chip 1 through an insulating film 4, as
shown in Fig. 1 and Figs. 2(b) and 2(c). The individual leading end
portions 3A11 of the plurality of signal line inner leads 3A1 are 10
individually connected through bonding wires 5 to bonding pads (the
external terminals) lA arrayed at the central portion of the semiconductor
chip 1. The two bus-bar leads 3A2 are formed over the major face of the
semiconductor chip 1, as shown in 15 Fig. 1, each include portions 3A21
arranged substantially in parallel with the long sides of the chip 1, and
projections 3A22 arranged substantially in parallel with the short sides of
the chip 1 and having regions to which the bonding wires 5 are bonded, and
20 are made integrally of the same material. At the portions 3A1 of the
bus-bar leads 3A2, the projections 3A22 are made integral with the portions
3A21 at a plurality of predetermined positions. These ' projections 3A2 are
fixed with the insulating film 4. 



25 The portions 3A21 are so arranged low by forming steps   - 23  D as to
be closer to the major face of the chip 1 than the projections 3A22. By the
steps, it is possible to prevent the bus-bars and the wires 5 for the
signal leads from contacting. The object of bonding the 5 wires 5 to the
projections 3A22 is to make uniform the lengths, bondability and electric
characteristics of the wires. The leading end portions 3A11 of the signal
inner leads 3A1 and the bonding pads lA of the semiconductor 10 chip 1, and
the projections 3A22 formed at the parallel portions 3A21 of the bus-bar
leads 3A2 and the bonding pads lA of the semiconductor chip 1 are bonded
respectively by the bonding wires 5 and are electrically connected. The
semiconductor chip 1, the 15 inner lead portions 3A and the bonding wires 5
are sealed with a mold resin (sealing body) 2A. A package 2 of this sealed
TSOP structure is shaped by cutting suspension leads (chip supporting
leads) 3c and the outer lead portions 3B from the lead frame. In this 20
embodiment, the portions 3Az1 are close to the chip major face, but not
bonded with adhesive or the like. The insulating tape 4 has a structure in
which an epoxy or polyimide adhesive is applied to both sides of a base
made of a polyimide resin. 25 The bonding wires 5 may be gold wires. The
- 24  method of forming the wires 5 may be the nail head bonding method of
the ultrasonic thermocompression bonding method. These gold wires may be
replaced by aluminum wires, copper wires or the coated wires which 5 are
prepared by coating the surfaces of metal wires with an insulating resin.
The dimensions of the essential portion of the resin sealed type
semiconductor device of Mode 1 are as follows, as shown in Fig. 2 (the unit
is 10 millimeter: mm), the thickness of the resin-sealed type semiconductor
device is 0.5 to 0.6 mm, the thickness of the mold resin (the sealing body)
over the inner lead portions 3A on the major face of the semiconductor chip
1 is 0.06 to 0.11 mm, and the 15 thickness of the sealer 2A below the face
opposed to the major face of the semiconductor chip 1 is 0.06 to 0.11 mm,
the thickness of the sealer 2A over the crests of the bonding wires 5 is
0.07 mm or more (the minimum value is 0.07 mm). 20 The thickness of the
semiconductor chip 1 is 0.2 to 0.28 mm; the thickness of the portions 3Azl,
arranged over the major face of the semiconductor chip 1, of the bus-bar
leads 3Az is 0.06 to 0.07 mm; the thickness of the signal inner leads 3A1,
is 0.06 to 25 0.07 mm; the thickness of the insulating film 4 is   



- 25  0.05 mm; and the thicknesses of the inner lead portions 3A and the
outer lead portions 3B are individually about 0.125 mm. Next will be
briefly described the assembling 5 steps of arranging the inner lead
portions 3A over the major face of the semiconductor chip 1. Assembling
Steps Preparing a flat frame which includes the inner lead portions 3A
having the plurality of signal line 10 inner leads 3A1 and the two bus-bar
leads 3Az, and the outer lead portions 3B integrated with the inner lead
portions 3A; : Sticking the insulating tape 4 to the plurality of signal
line inner leads 3A1 of the inner lead 15 portions 3A, and shaping the two
bus-bar leads 3A~ to form the steps D; 3~: Positioning the lead frame over
the semiconductor chip 1 in such a way that the plurality of signal line
inner leads 3A1 are extended across the individual 20 long sides of the
rectangle of the semiconductor chip 1 and to the center side of the
semiconductor chip 1 (see Figs. 1 and 2); and : After this positioning,
performing a heat treatment (at 400C for 1 sec.) so as to bond the 25 major
face of the semiconductor chip 1 and the lead   - 26  frame through the
insulating tape. Here will be later described the forming method of making
the inner leads 3Alz thinner than the other portions of the inner leads
3A1. The steps of the 5 leads may be formed before the tape is stuck. The
insulating tape 4 is given a structure in which a thermoplastic polyimide
adhesive having a thickness of 0.015 mm is applied to both sides of a
thermoplastic polyimide tape, having a thickness of 0.03 mm, and the 10
adhesive has a thickness of about 0.05 mm as a whole. In the resin-sealed
type semiconductor device of the TSOP structure shown in Fig. 24(a): the
thickness of the resin-sealed type semiconductor device is 1.0 mm; the
thickness of the mold resin (the sealing body) 15 over the inner lead
portion 3A is 0.06 to 0.11 mm; the thickness of the mold resin (the sealing
body) below the face, opposed to the major face, of the semiconductor chip
1 is 0.32 mm; the thickness of the mold resin (the sealing body) 2A over
the crests of 20 the bonding wires 5 is 0.07 mm or more (the minimum value
is 0.07 mm); the thickness of the semiconductor chip 1 is 0.28 mm; the
thickness of the bus-bar leads 3Az is 0.125 mm; the individual thicknesses
of the signal inner leads 3A1 and the outer leads 3B are 25 0.125 mm; and
the thickness of the insulating film 4  



- 27  is 0.08 mm. In Mode 1, as seen from Figs. 2 and 24(a), over the major
face of the semiconductor chip 1, there are provided predetermined spacings
S between the major 5 face and the inner leads 3A12, which are made thinner
than the other portions of the inner leads 3A1. As a result, the
semiconductor package 2 can be made thin without causing short-circuit
between the bonding wires 5 of the signal lines and the bus-bar leads 3A2,
10 even if an insulating coating material 20 is not applied to the bus-bar
leads 3A21. Since the upper faces of the inner leads 3A11 to which the
wires are connected can be lowered, moreover, the heights of the wire loops
can be lowered to reduce the thickness of 15 the package. The thicknesses
of the outer leads are made thicker than the inner leads 3Al2 in such a way
that a mechanical strength strong enough to prevent deformation of the
leads, as might otherwise be caused by an undesired external force applied
from the 20 outside of the package, and to support the weight of the
package, when the package is surface-mounted. Consequently, the reliability
of the package can be improved. Even if the semiconductor package 2 is made
thin, 25 moreover, the parasitic capacitance can be reduced to   - 28
speed up the operation of the resin-sealed type semiconductor device by
providing predetermined spacings S through the insulating film 4 (the
thickness is 0.05 mm) between the major face of the 5 semiconductor chip 1
and the inner lead portions 3A. Even if the semiconductor package 2 is made
thin, 



moreover, it is possible to ensure a proper thickness (about 0.06 to 0.11
mm) of the sealer over the major face of the semiconductor chip 1 of the
semiconductor 10 package 2. By making the inner leads 3A1, thinner than the
other portions of the inner leads 3A1, moreover, the sealers over and under
the semiconductor chip 1 can be balanced in quantity by bringing the
projections of 15 the outer lead portions 3B closer to the central portion
in the thickness direction of the semiconductor package 2, even though this
semiconductor package 2 is thinned. This makes it possible to prevent the
semiconductor package 2 from 20 being warped because of thermal expansion.
At this time, it is preferable that the lower faces of the inner leads 3A1,
not arranged over the chip 1, be positioned below the major face of the
semiconductor chip 1. 25 In Mode 1, moreover, in place of the insulating
- 29  film 4, adhesive may be employed to bond the leading end portions
3A11 of the inner leads to the major face of the chip. Though the parasitic
capacitance between the chip and the leads increases, the leading end 5
portions 3A11 can be lower by the thickness of the base of the insulating
film 4, so that the wire loops can be lowered. As a result, it is possible
to thin the package as a whole. This package is suited especially for such
flash memories whose operating speeds, do not 10 need to be relatively
high. (Mode 2) Fig. 3 is a schematic top plan view showing the construction
of a resin-sealed type semiconductor device of Mode 2 of the invention;
Fig. 4 is a section 15 of an essential part taken along line A - A' of Fig.



3; Fig. 5 is an enlarged view of a part enclosed by a circle M of Fig. 4;
and Fig. 6 is a section of an essential part taken along line B - B' of
Fig. 3. In a resin-sealed type semiconductor device of 20 Mode 2, as shown
in Figs. 3 to 6, the portions 3A21, arranged substantially in parallel with
the long sides of the semiconductor chip 1, of the bus-bar leads 3Az are
fixed directly with adhesive 6. The plurality of signal line inner leads
3A1 are lifted at their 25 leading ends 3A11 from the chip major face, and
no   - 30  insulating film is interposed to provide spacings (distance of
0.05 mm) S between the major face of the semiconductor chip 1 and the
thinned portions 3A12 of the plurality of signal line inner leads 3A1. The
5 adhesive 6 employed is, e.g., a thermoplastic polyimide adhesive. This
adhesive 6 has a thickness of about 0.01 mm after applied. As shown in Fig.
4, the plurality of signal inner leads 3A1 are electrically connected to
the 10 semiconductor chip 1 by bonding the bonding wires (gold wires) 5
directly to the bonding pads lA on the major face of the semiconductor chip
1. Specifically, the semiconductor chip 1 and the signal line inner leads
3A1 are electrically connected by pressing the 15 lifted thin portions A12
of the signal line inner leads 3A1 to the major face of the semiconductor
chip 1 by a lead frame presser to bond the bonding wires 5 to the leading
end portions 3A11 and by bonding the other ends of the bonding wires 5 to
the bonding pads lA on the 20 major face of the semiconductor chip 1.
Likewise, as shown in Fig. 6, the protrusions 3A22 and the joints 3A21' of
the bus-bar leads 3A2 and the bonding pads lA on the major face of the
semiconductor chip 1 are individually bonded by the bonding wires 5 25 to
connect the semiconductor chip 1 and the bus-bar 



- 31  leads 3A, electrically. After this, they are sealed with the sealer
(resin) 2A. The bonding pads lA on the major face of the semiconductor chip
1 have a structure in which an 5 insulating oxide film 1B is formed on an
inner electrode 1B1 on an Si substrate 1B and in which there are
sequentially formed thereover a first tungsten (W) alloy 1B" a second
tungsten (W) alloy 1B" an aluminum (AP) alloy 1B5, a first titanium (Ti)
alloy 1B6, a 10 second titanium (Ti) alloy 1B" a first insulating oxide
film lBe, a second insulating film 1B9 and a PiQ lBlo. Moreover, a hole is
formed to expose the face of the aluminum (Ae) alloy 1B5 to the outside.
Even if the inner lead portions 3A is fixed to 15 the major face of the
semiconductor chip 1 directly with the adhesive 6, the insulating polyimide
resin (PiQ) is formed at the uppermost layer of the major face of the
semiconductor chip 1, as shown in Fig. 5, so that the insulation of the
portions other than 20 inner lead portions 3A and the bonding pads lA of
the semiconductor chip 1 can be ensured. Here will be briefly described the
assembling steps of arranging the inner lead portions 3A over the major
face of the semiconductor chip 1 of the resin 25 sealed type semiconductor
device of Mode 2.   - 32  Preparing a flat frame having a plurality of
leads 3; 2~: Applying adhesive 6 to the two bus-bar leads 3A2, 5 and
shaping the lead frame to form the steps D. Here, the adhesive 6 may be
applied after the step 



formation; 30: Over the semiconductor chip 1, positioning the lead frame in
such a way that the plurality of signal 10 line inner leads 3A1 may extend
across the individual long sides of the rectangle of the semiconductor chip
1 and to the center side of the semiconductor chip 1 (see Fig. 3); and :
After this positioning, bonding the chip and the 15 lead frame with the
adhesive 6. Fig. 7 is a diagram for explaining a method for bonding the
bonding wires 5 to the signal line inner leads. Fig. 7(a) shows the state
before the wire bonding; Fig. 7(b) shows the state in the wire 20 bonding;
and Fig. 7(c) shows the state after the wire bonding.. Numeral 21
designates a stage, and numeral 22 designates a lead frame presser. In a
method of bonding the bonding wires 5 by pressing the listed leading end
portion 3A11 of the 25 signal line inner lead 3A1 to the major face of the
- 33  semiconductor chip 1, as shown in Fig. 7(a), the semiconductor chip 1
is disposed over the stage 21 to position the lifted leading end portion
3A11 of the signal line inner lead 3A1. Next, as shown in Fig. 5 7(b),
after the positioning of the inner lead, the lead frame presser 22 is
lowered, but the stage 21 is raised to bond the bonding wire 5 to the
leading end portion 3A11 while pressing the signal line inner lead 3A1 to
the major face of the semiconductor chip 1 over 10 the stage 21. After
this, as shown in Fig. 7(c), the lead frame presser 22 is raised, but the
stage 21 is lowered to release the pressing force thereby to return the
leading end portion 3A11 of the signal line inner lead 3A1 to the lifted
state. 15 Fig. 8 is a diagram for explaining another method for bonding the
bonding wire 5 to the signal line 



inner lead. Fig. 8(a) shows the state before the wire bonding; Fig. 8(b)
shows the state in the wire bonding; and Fig. 8(c) shows the state after
the wire 20 bonding. In another method of bonding the bonding wire 5 to the
signal line inner lead, as shown in Fig. 8(a), the semiconductor chip 1 is
disposed over the fixed stage 21 to position the lifted leading end portion
3A11 of the signal line inner lead 3A1. Next, 25 as shown in Fig. 8(b),
after the positioning of the   - 34  inner lead, the lead frame presser 22
is lowered to bond the bonding wire 5 to the leading end portion 3A11 while
pressing the signal line inner lead 3A1 on the major face of the
semiconductor chip 1 over the stage 5 21. After this, as shown in Fig.
8(c), the lead frame presser 22 is raised to release the pressing force
thereby to return the leading end portion 3A11 of the signal line inner
lead 3A1 to the lifted state. In Mode 2, the portions 3A1, arranged 10
substantially in parallel with the long sides of the semiconductor chip 1,
of the bus-bar leads 3A2 are fixed directly with the adhesive 6 in such a
way that the plurality of signal line inner leads 3A1 are lifted at their
leading ends, no insulating film is 15 interposed and the spacings (the
distances are 0.05 mm) S are provided between the major face of the
semiconductor chip 1 and the plurality of signal line inner leads 3A1. As a
result, the parasitic capacitance can be reduced to achieve effects similar
20 to those of Mode 1. Moreover, the insulating film 4 (having the
thickness of 0.05 mm) is not interposed between the major face of the
semiconductor chip 1 and the inner lead portions 3A, so that the
manufacture steps and cost can be accordingly reduced. 25 (Mode 3)   - 35
Fig. 9 is a schematic top plan view showing the construction of a
resin-sealed type semiconductor device of Mode'3 of the invention, and Fig.
10 is a section of an essential part taken along line A - A' 5 of Fig. 9.
In the resin-sealed type semiconductor device of Mode 3, as shown in Figs.
9 and 10, the invention is 



applied to the case in which the portions 3A21 arranged substantially in
parallel with the long sides of the 10 semiconductor chip 1, of the bus-bar
leads 3A2 of the inner lead portions 3A of Mode 1 are not used. The
structure of the other portions is identical to that of Mode 1. Here will
be briefly described the assembling 15 steps of arranging the inner lead
portions 3A over the major face of the aforementioned semiconductor chip 1.
Assembling tees ~1: Preparing a flat frame having the insulating film 4; 20
2~: Over the semiconductor chip 1, positioning the lead frame in such a way
that the plurality of signal line inner leads 3A1 may extend to the center
side of the semiconductor chip 1 (see Figs. 9 and 10); and 3~: After this
positioning, bonding the lead frame to 25 the major face of the
semiconductor chip 1 through the   - 36  insulating film 4. With this
construction, it is possible to achieve effects similar to those of Mode 1.
Since the bus-bar leads 3A~ are not employed, moreover, the manufacture 5
steps and cost can be accordingly reduced. (Mode 4) Fig. 11 is a schematic
top plan view showing the construction of a resin-sealed type semiconductor
device of Mode 4 of the invention, and Fig. 12 is a 10 section of an
essential part taken along line A - A' of Fig. 11. In the resin-sealed type
semiconductor device of Mode 4, as shown in Figs. 11 and 12, the leading
ends 3A11 of the plurality of signal line inner leads 3A1 of 



15 Mode 3 are fixed to the major face of the semiconductor chip 1 directly
with the adhesive 6, and no insulating film 4 is interposed, the spacings
(the distances are 0.05 mm) for reducing the parasitic capacitance are
provided between the major face of the 20 semiconductor chip 1 and the
plurality of signal line inner leads 3Alz . Here will be briefly described
the assembling steps of arranging the inner lead portions 3A over the major
face of the aforementioned semiconductor chip 1 25 of the resin-sealed type
semiconductor device of Mode   - 37  4. Preparing a frame which are worked
to form a step and of which the leading ends 3A11 of the inner lead 5
portions 3A are coated with the adhesive 6. 2~: Over the semiconductor chip
1, positioning the lead frame in such a way that the plurality of signal
line inner leads 3A1 may extend to the center side of the semiconductor
chip 1 (see Figs. 11 and 12); and 10 3~: After this positioning, bonding
the major face of the semiconductor chip 1 and the lead frame through the
adhesive 6. With this construction, it is possible to achieve effects
similar to those of Mode 3. Since the bus-bar 15 leads 3A, and the
insulating film 4 are not employed, moreover, the manufacture steps and
cost can be accordingly reduced. (Mode 5) Fig. 13 is a schematic top plan
view showing a 20 construction of a resin-sealed type semiconductor device
of Mode 5 of the invention, Fig. 14 is a section of an essential part taken
along line A - A' of Fig. 13; and Fig. 15 is a section of an essential part
taken along line B - B' of Fig. 14. 



25 In the resin-sealed type semiconductor device   - 38  Mode 5, as shown
in Figs. 13 and 14, the portions 3Azl, arranged substantially in parallel
with the major face of, the semiconductor chip 1, of the bus-bar leads 3Az
are fixed directly with the adhesive 6. The 5 individual leading ends of
the plurality of signal line inner leads 3A1 are fixed to the major face of
the semiconductor chip 1 directly with the adhesive 6, and the spacings
(the distances are 0.05 mm) for ensuring the proper capacitance are
provided without 10 any insulating film between the major face of the
semiconductor chip 1 and the plurality of signal line inner leads 3A1. Here
will be briefly described the assembling steps of arranging the inner lead
portions 3A over the 15 major face of the semiconductor chip 1 of the resin
sealed type semiconductor device Mode 5. Assembling tees Preparing a flat
frame, and shaping the frame to form steps D; 20 : Applying adhesive to the
portions 3A21, arranged substantially in parallel with the long sides of
the semiconductor chip 1, of the bus-bar leads 3Az, the projections A22,
and the leading end portions 3A1 of the plurality of signal line inner
leads 3A1; 25 ~3: Over the semiconductor chip 1 of the lead frame,   - 39
positioning the portions 3A21, arranged substantially in parallel with the
long sides of the semiconductor chip 1, of the bus-bar leads 3A2 in such a
way that the leading end portions 3A11 of the plurality of 5 signal line
inner leads 3A1 may extend to the center side of the semiconductor chip 1
(as shown in Fig. 15); and : After this positioning, bonding the lead frame
to the major face of the semiconductor chip 1 with the 10 adhesive 6 (see
Figs. 14 and 15). After this bonding, the semiconductor chip 1 and the
signal line inner leads 3A1 are electrically connected by bonding the one
ends of the bonding wires 5 to the leading end portions 3A11 of the inner
leads 



15 3A12 and by bonding the other ends of the bonding wires 5 to the bonding
pads lA on the major face of the semiconductor chip 1. Likewise, the
semiconductor chip 1 and the bus-bar leads 3A2 are electrically connected
by connecting the portions 3A22 integrated 20 with the portions 3A21
arranged substantially in parallel with the long sides of the semiconductor
chip 1, and the bonding pads lA on the major face of the semiconductor chip
1 through the bonding wires 5. After this, they are sealed with the resin
2A by a 25 transfer mold method.   - 40  With this construction, it is
possible to achieve effects similar to those of Mode 1. Since the
insulating :film 4 is not used, moreover, it is possible to reduce the
manufacture steps and cost. 5 Since the leading end portions 3A11 of the
signal inner leads 3A1 are arranged closer to the chip major face,
moreover, it is possible to lower the levels of the wire loops. In Modes 1
to 5, the thinned portions 3A11 and 10 3AlZ of the signal line inner leads
3A1 and the thinned portions 3Az1 and 3Az1' _ of the bus-bar leads 3Az are
formed by half-etching or coining the back faces of the inner lead portions
which are provided in the area H (of a slightly larger rectangular shape
than the 15 chip) enclosed by a broken line in Fig. 16. The external leads
(outer leads) are worked into a J-bend (letter ,T) shape, as shown in Fig.
17(a), and are worked, if necessary, into a flat shape, as shown in Fig.
17(b), an inverted L shape, as shown in Fig. 20 17(c), or a Z shape, as
shown in Fig. 17(d). Here, the structure of the foregoing Modes having one
semiconductor chip 1 of one layer have been described, but the thin
resin-sealed type semiconductor device of the invention can also be 25
applied to the case in which two or more semiconductor   - 41  chips or
semiconductor packages are stacked to increase the storage capacity. (Mode
6) Fig. 18 is a schematic top plan view showing a 5 construction of a
semiconductor storage module of Mode 



6 of the invention, and Fig. 19 is a side elevation of Fig. 18. Reference
numeral 30 designates a mounting board; numeral 31 a stack in which two
semiconductor storage devices such as DRAMs are stacked; numeral 32 10 a
chip capacitor; and numeral 33 the terminals of the semiconductor storage
module. Any of the packages of Modes 1 to 5 can be applied to the
individual packages constituting the stack 31. In the semiconductor storage
module of Mode 6, as 15 shown in Figs. 18 and 19, eight stacks 31, in which
two semiconductor storage devices such as DRAMS are individually stacked,
are mounted on both sides of the board 30. The chip capacitors 32 are
mounted on one peripheral portion of the plane of the mounting board 20 30,
and the terminals 33 of the semiconductor storage module are mounted on one
edge face of the mounting board 30. With this construction, it is possible
to provide a small-sized large-capacity thin semiconductor storage module.
The thicknesses of the 25 stacks 31 are about 1.2 to 1.3 mm at the maximum.
- 42  (Mode 7) Fig. 20 is a schematic top plan view showing the
construction of an electronic device of Mode 7 of the  invention. Fig.
20(a) shows a top plan view of one 5 face, Fig. 20(b) shows a top plan view
of the other face, and Fig. 21 is a side elevation of Fig. 20. In Figs. 20
and 21, numeral 34 designates a QFP in which a microcomputer is mounted;
numeral 35 a QFP in which a driver IC is mounted; and numeral 36 a stack in
10 which two semiconductor storage devices such as flash memories are
stacked. Any of the packages of Modes 1 to 5 are applied to the individual
packages constituting the stack 36. In the semiconductor storage module of
Mode 7, as 



15 shown in Figs. 20 and 21, there are mounted on one face (front face) of
the board 30, three stacks 36 in which semiconductor storage devices such
as flash memories are stacked, a microcomputer (QFP) 34, a driver (QFP) 35
and chip capacitors 32, and there are 20 mounted on the other face (back
face) eight stacks 36 in each of which two semiconductor storage devices
such as flash memories are stacked, and chip capacitors 32. With this
construction, it is possible to provide an electronic device of a small
size having 25 a large storage capacity. As a result, it is possible   - 43
to provide an electronic card capable of processing massive information
highly accurately. The thicknesses of the stacks 36 are 1.2 to 1.3 mm at
the maximum, which are substantially equal to those of the 5 QFPs 34 and
35. Although our invention has been specifically described in conjunction
with its Modes, it should not be limited thereto but can naturally be
modified in various manners without departing from the gist 10 thereof. The
effects of the representatives of the inventions disclosed herein will be
briefly described in the following. (1) In the resin-sealed type
semiconductor 15 device having the bus-bar leads, the signal inner leads
(the first regions of the inner lead portions) are so arranged over the
major face of the semiconductor chip as to provide predetermined spacings
between the major face and the inner leads, 20 and portions of the inner
leads are made thinner than those of the other portions. As a result, even
if no insulating coating material is applied to the bus-bar leads, the
thickness of the semiconductor package can 



be thinned without causing any short-circuit between 25 the signal line
bonding wires and the bus-bar leads.   - 44  (2) In the resin-sealed type
semiconductor device.having the bus-bar leads, even if the semiconductor
package is thinned a proper capacitance can be ensured by sandwiching the
insulating film 5 between the major face of the semiconductor chip and the
inner lead portions to provide predetermined spacings. As a result, the
electric characteristics can be achieved by the proper capacitance of the
resin-sealed type semiconductor device. 10 (3) In the resin-sealed type
semiconductor device having the bus-bar leads, even if the semiconductor
package is thinned, it is possible to ensure a proper thickness for the
sealer over the major face of the semiconductor chip of the 15
semiconductor package. (4) In the resin-sealed type semiconductor device
having the bus-bar leads, even if the semiconductor package is thinned, the
upper and lower sealers of the semiconductor chip can be balanced by 20
bringing the projections of the outer leads closer to the central portion
in the direction of the thickness of the semiconductor package. As a
result, it is possible to prevent warpage which might otherwise be caused
by the difference in the coefficients of 25 thermal expansion of the
semiconductor package.   - 45  (5) In the resin-sealed type semiconductor
device having the bus-bar leads, the signal inner leads ( the- first
regions of the inner lead portions  are so arranged over the major face of
the semi 5 conductor chip as to provide predetermined spacings between the
major face and the inner leads, and only the bus-bar leads are directly
fixed to the major face of the semiconductor chip with adhesive. As a
result, the manufacture steps and cost can be reduced 10 correspondingly to
the disuse of the insulating film. (6) In the resin-sealed type
semiconductor device not having bus-bar leads, the signal inner leads are
so arranged over the major face of the semiconductor chip as to provide
predetermined 



15 spacings between the major face and the inner leads, and the portions of
the inner leads are made thinner than those of the other portions and fixed
at their leading end portions to the major face of the semiconductor chip
through the insulating film. This 20 ensures the insulation between the
semiconductor chip and the 'leads . (7) In the resin-sealed type
semiconductor device not having bus-bar leads, even if the semiconductor
package is thinned, a proper capacitance 25 can be ensured by interposing
the insulating film   - 46  between the major face of the semiconductor
chip and the inner lead portions to provide predetermined spacings. As a
result, the electric characteristics can be achieved by the proper
capacitance of the 5 resin-sealed type semiconductor device. As a result,
the manufacture steps and cost can be reduced correspondingly to the disuse
of the insulating film. (8) In the resin-sealed type semiconductor device
not having bus-bar leads, even if the 10 semiconductor package is thinned,
it is possible to ensure a proper thickness for the sealer over the major
face of the semiconductor chip of the semiconductor package. (9) In the
resin-sealed type semiconductor 15 device not having bus-bar leads, the
predetermined spacings are provided not by interposing the insulating film
between the major face of the semiconductor chip and the inner lead
portions, and only the leading end portions of the inner lead 20 portions
axe fixed to the major face of the semiconductor chip directly with
adhesive. However, the uppermost layer of the major face of the
semiconductor chip is the insulating film capable of ensuring the
insulation between the semiconductor chip 25 and the leads. As a result,
the manufacture steps and   - 47  cost can be reduced correspondingly to
the disuse of the bus-bar leads and the insulating film.   - 48  WHAT IS
CLAIMED IS: 



j, A semiconductor device comprising; (1) a first semiconductor package and
a second a semiconductor package, each of said fi=st and second
semiconductor packages having: a semiconductor chip including a memory
circuit and a plurality of external terminals formed on a major surface of
said semiconductor chip; a plurality of leads each having a inner Lead and
an outer lead formed integrally with said inner lead, each of said inner
leads having a first portion. a=ranged over said major surface a second
portion arranged a: the out of said semiconductor chip and a step portion
at a boundary of said first and second portions-of said inner lead, a
thickness of said first portion of said inner lead being thinner than that
of said second portion of sa=d inner r lead in a thickness direction of
said semiconductor chip: bonding wires electrically connecting said
external terminals with said inner leads respectively; a resin member
sealing said semiconductor chip, said inner l ads and said bonding wires;
and (2) a mounting substrate having a plurality of wiring layers; wherein
said first semiconductor package is mounted on one surface of said mounting
Substrate and said outer leads of said first semiconductor package are
electrically connected with cues of said plurality of said wiring layers,
and wherein said second semiconductor package stacked on said fi=st
semiconductor package and said outer leads of said second semiconductor
package are electrically connected with said outer reads of said fi=st
semiconductor package respectively.   -49 2. A semiconductor device
according to claim 1 urther comprising a quad flat package having a
semiconductor chip for a micro processor, inner leads, outer leads formed
intergrally With said inner leads and 2 resin member sealing said
semiconductor chip or said micro p=ocessor and inner leads, wherein said
qua:: flat package is mounted on said one surf ace of said mounting
substrate and acid outer leads of said quad flat package are electrically
connected with another ones or said plurality of said wiring layers. 3. A
semiconductor device according to claim wherein a total thickness of a
sacked structure including said firstcand second semiconductor c.._ package
_.. is  less than a thickness of _ ~ ,_ said quad flat package 4. A
semiconductor device comprising: a semiconductor chip including an
integrated circuit and a plurality of external terminals formed in a major
surface thereof; a plurality of leads each having an inner lead and an
outer lead which is formed integrally with said inner lead, each of said
inner leads having a first portion which is disposed over said major
surface of said semiconductor chip, a second portion Which i9 outside of
said semiconductor chip, and a stepped portion between said ,first and
second portions, said plurality of leads having an upper surface and a
lower surface which is opposite to said upper surface and is closer than
said upper surface with respect to said major surface of said semiconductor
chip, said stepped portion being formed at said lower surface such that a
thickness of said first portion is thinner than a thickness of said second
portion in a thickness direction of said semiconductor chip;   -so an
adhesive layer being formed between said first portion of each of said
inner leads and said major surface of said semiconductor chip, said first
portion of each of said inner leads and said major surface of said
semiconductor chip being bonded to one another by said adhesive layer: a
plurality of bonding wires electrically connecting said inner leads with
the corresponding external terminals of said plurality of external
terminals; and a resin member sealing said semiconductor chip, said inner
leads of said plurality of leads and said plurality of bonding wires:
wherein a thickness of said adhesive layer is thinner than degree of said
stepped portion in said thickness direction of said semiconductor chip. 



5. A semiconductor device according to claim 4, wherein said degree of skid
stepped portion corresponds to differential of thickness between said first
and second portions of said inner lead. A semiconductor device according to
claim wherein said lower surface positioned at said second portion of said
inner lead is disposed at lower level than said major surface of said
semiconductor chip in said thickness direction of said semiconductor chip.
7. A semiconductor device according to claim wherein said adhesive layer
includes a thermoplastic p olyimide adhesive.   -51 8. A semiconductor
device according to claim 4, wherein said adhesive layer is formed
partially between said major surface of said semiconductor chip and said
first portion of each of said inner leads, and wherein one ends of said
bonding wires are contacted with said first portions of said inner leads at
which said adhesive layer is formed. 9. A semiconductor device according to
claim 4 wherein said plurality of leads include signal leads.. 10. A
semiconductor device according to claim 4, wherein ends of said first
portions of said inner leads are offset toward said major surface of said
semiconductor chip, and wherein said adhesive layer is formed between each
of said ends of said first portions of said inner leads and said major
surface of said semiconductor chip. 11. A semiconductor device according to
claim wherein said adhesive layer is an adhesive which does not include a
base insulating tape.   -52 12. A semiconductor device comprising: a
semiconductor chip including an integrated circuit and external terminals
formed in a major surface thereof; a first lead and a second lead, each
having an inner lead and an outer lead which is formed integrally with said
inner lead, said inner lead of each of said first and second leads having a
first portion which extends on said major surface of said semiconductor
chip and a second portion which i's outside of said semiconductor chip;
bonding wires electrically connecting said inner leads of said first and
second leads with the correspondin g external terminals of said external
terminals respectively: and a resin member sealing said semiconductor chip
said inner leads of said first and second leads and said bonding wires,
wherein a thickness of said first portion of each of said first and second
leads is thinner than a thickness of said second portion of each of said
first and second leads in a thickness direction of said semiconductor chip,
wherein said first portion of said first lead is spaced from said major
surface of said semiconductor chip in said thickness direction of said
semiconductor chip, and wherein said first portion of said second lead is
bonded to said major surface of said semiconductor chip by an adhesive
layer formed between said first portion of said second lead and said major
surface of said semiconductor chip.   -5313. A semiconductor device
according to claim 12, wherein each of said first and second leads has an
upper surface and a lower surface which is opposite to said upper-surface
and is closer than said upper surface with respect to said major surface of
said semiconductor chip, and wherein each of said first and second leads
has a stepped portion which is formed at said lower surface. 14. A
semiconductor device according to claim 12, wherein said degree of said
stepped portion corresponds to differential of thickness between said first
and second portions of said inner lead of each of said first and second
leads. 



15. A semiconductor device according to claim 14, wherein said lower
surface positioned at said second portion of said inner lead of each of
said first and second leads 15 disposed at lower level than said major
surface of said semiconductor chip in said thickness direction of said
semiconductor chip. , 16. A semiconductor device according to claim 12,
wherein said adhesive layer includes a thermoplastic polyimide adhesive.
17. A semiconductor device according to claim 12, wherein end of said first
portion of said inner lead of said second lead is offset toward said major
surface of said semiconductor chip, and wherein said adhesive layer is
formed between said end of said first portion of said inner lead of said
second lead and said major surface of said semiconductor chip.   -54 18. A
semiconductor device according to claim 17, wherein said adhesive layer is
formed partially between said major surface of said semiconductor chip and
said first portion of said inner lead of said second lead, and wherein one
end of said b-anding wire is-contacted with _ , said end of said first
portion of said inner lead of said second lead at which said adhesive layer
is formed, 19. A semiconductor device according to claim 12, wherein paid
first lead include a signal lead and said second lead includes a fixed
potential lead. 20. A semiconductor device according to claim 12, wherein
said adhesive layer is an adhesive which does not include a base insulating
tape. .AF,.A .Af.Af,.AAS?.AS .AS .AUS .A .AhS.A{ .A@ .Ahy .AUf .AUf
.AAf.Au@ .A@ .A.y .AhS .Af .Af.A.S .AS .Af .Ahf 



.Af .AAS .Af .Ay .AS .Ahy .Ay .Af.ANS .Af .Af .AS .AS .A[S.AS .AhS.AS.AS.AS

.Af,.A;@4.A

.AL5.A.A_.Aa.Afy.An?#I|<kEwEd"R}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cRa]cZa!K    U+[g
;
KL\b12}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&YcZ`JHJz/ej}xsnid_Z]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca!K!QR%\ I }
!@!!`"""}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!""9#?#<$C%_%`%&&&'2(8((()S),*&+]++
++,,)-0-1.9/D0L1Y2Z22}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!222/3^333484n444
5C5\55526d66667~7777899::@;v;
}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!v;
;;<<<'==+>>1??f@@@@/A6ACQDEF$F&G3HdH>InI?JFKMKRL]MUN}xsnid_Z]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!UNJPQPsPPPQ=QrQQQQ!RRRURRR)SSSST1T8TjTTTTUPUSUUUU}xsnid_Z]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!UVVAVsVVV5WWWW%X_XfXXXXY'YOYyYYY.Z`ZZZZZ[O[~[[[}xsnid_Z]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca![\!\$\&\/\8\h\\\]q]]]]^D^y^^f__```3`4`7`^`_`l`````|wr
mhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]ca]ca]ca!`````eaaabKbbb(cccee:egehewe~eeeff
fffff2gfgg|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca!ggg]hwhyhhiXiYikimioiijj?jFj}jj
j`kakll5l3mimnnnn0o7o}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!7oooqNqrttItxtttt$u6
uxxyyy$z%zz{}}}}"~;
~<~V~~~|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!~*^_a4ipJO#Ygi}xsnid_Z]]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca!7k&4;
I~>GwP$+UV}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!V+/0_H~!Y6=Tmn`Q}xsnid_Z]]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!QR]W#*`o%|5ovD}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!DyRKMUkz
LY|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,e@w,b"T'Y
<{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca!<$Zv'WlusST}xsnic^Y]]ca]ca]c^a]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!~$V2W&a,0LS358:i}xsnhc^Y]]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t,c:n
F}QSn|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!npu#N1e>s7|wrmhc^Y]]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!FkD@BIt=>DMx
|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca!
BX&$RYm'dm$V]|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$afgi_cdm{vqlgb]X]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]c^a]ca]ca!,7irsu{ACJa
{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t&PQHz35JMst?@|wqlgb]X]ca]ca]ca]ca]caU]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!@MNR@bHz35JMst?@|wqlgb]X]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]
caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caI|aBs10%B&'()-1
0%B&'()- &z10%B&'()-t10%B&'()- -10%B&'()-! 3F10%&'()-<kdE#
10%B&'()-!10%B&'()- 



10%B&'()-9@10%B&'()-ly10%B&'()- 10%B&'()-EwEaB7
10B510%B&'()-2910%B&'()-!",z
10%BB&'()-*y10%B&'()-(10%B&'()-l%s10%B&'()-NdmN/@10% h&'()-s10% h&'()-10%
h&'()-Y #10% h&'()-sY #10% &'()-s310% h&'()- 10B 10B"RdEmN/@10% h%10%
h&'()-$m10% h&'()- 3"10% h&'()-10% h&'()-!10% h&'()- 10% h&'()-K
U}^?mN/@10Y410% h&'()-y2@10% h&'()-010% h&'()-!-F10%33&'()-!f)'10% h
h&'()-'10% h&'()-U+[bC@1010% U&'()-&S10% U&'()-F 10% U&'()-3f10% U&'()- 10
h 10 h 10 h96 10% h&'()-[g ;aBbC@1010% U&'()-M! 10%  &'()- ,10% U&'()-`10%
U&'()-10% U&'()-f10% U&'()-;: YZz[<1C 10 U5y 10% 



U&'()- 410% U&'()-@2y10%
U&'()-!,)M!10%UU&'()-!,)M!10%&'()-!#10%UU&'()-Z[\b7$dBC 10
U!0!10%>>&'()-!!10%hh&'()-!!10%hh&'()-!!10%hh&'()-f10% h&'()- 10 U 10
U&Y*c#WX^?4C 1 10 hF.!10% h&'()-S!F.!10%hh&'()-SK%!10%
&'()-(!K%!10%hh&'()-(f#10% h&'()- !10% h&'()-XYZ`JmN/yf 10%4|&'()-
Z10%4|&'()- z10%4|&'()-10%4|&'()- &10%4|&'()- S10%4|&'()- 10 h 10
hJHJzdEmN/yf 10%4|&'10%4|&'()-
Y%10%4|&'()-#10%4|&'()-Yt10%4|&'()-Ml10%4|&'()-F-10%4|&'()-`zdYNCyf 10%
104| 104| 104|5g 10%4|&'()-Y.10%4|&'()-`,g
10%4|&'()-*10%4|&'()-(10%4|&'()-/edEYNCyf 10% y10% U&'()-10% U&'()-10%
U&'()-F9m10% U&'()-Y 10% U&'()-3S10% 



U&'()-jKdEYNCyf 10%  "10% U&'()-@ z10% U&'()-s10% U&'()-10% U&'()-10%
U&'()-10% U&'()-9K!dBYNCyf 10%!,310%UU&'()-+10% U&'()-@)10% U&'()- `'10%
U&'()-%S10% U&'()-# 10% U&'()-NOPQRxmbCyf 10%!3S10%G&'()- 10 U 10 U 10
U510% U&'()- 410% U&'()-@210% U&'()-s010% U&'()-R%\ dEmbCyf 10%!  10%G&'()-
S10%G&'()-10%G&'()-10%G&'()-y10%G&'()-l #10%G+&'()-t I }    !@!dEmbCyf
10%!#10%G&'()- 



"10%G&'()-S 10%G&'()-Z10%G&'()-10%G&'()-10%G&'()-@!!`""""6#7#aB7C 10G6S
10%G&'()-
4`10%G&'()-S2F10%G&'()-010%G&'()-!,s!10%8/8/&'()-%10%G&'()-M7#8#9#?#$<$%C%g
HC 10Gs!10%Z&'()--!s!10%88&'()--@Y  10%Z&'()-S!X@Y  10%&'()-SS10%Z&'()- 10G
10GC%&&&&''/(0(}[<1C 10Z.!10%Z&'()-(!.!10%=;=;&'()-(,s!10%Z&'()-
+&10%Z&'()-!" 10%8;8;&'()-F ! 10%33&'()-F 0(1(2(8(U(()S)hIC 10Z.>10%4|&'()-
10%4&'()-S!N  10%||&'()-S X  10%h &'()-SF10%4|&'()- 10Z 10ZS)),**&+]++}^?IC
10Z'&10%4|&'()-%10%4|&'()-`!10%4|&'()-!`!10%55&'()-`!10%4&'()-M!`!10%||&'()
-M++,,&-'-(-)-0-}rg\= 10ZS&10%m&'()- 104| 104| 104|6 10%4|&'()-
F410%4|&'()-!0f)s!10%||&'()-!f)s!10%%%&'()-0--1..9/ 0D0zX9g\=
10Zs!10%m&'()-!s!10%cc&'()-l`!10%m&'()--!l`!10%PP&'()--!kS3
10%mm&'()-S!SS3  10%xx&'()-SD01L12V2W2X2Y2Z2}rg\= 10Z&10%&'()- 



10m 10m
10m.!10%m&'()-@!.!10%YaYa&'()-@%s!10%m&'()-!%s!10%cece&'()-Z2222/3^33dEg\=
10Z10%&'()-10%&'()-,z 10%&'()-@10%&'()-`310%&'()- 10%&'()-33484n444dEg\=
10Z 3"10%&'()-lf t10%&'()-10%&'()-10%&'()-!10%&'()-310%&'()-4
5C5\55526dBg\= 10Z!- 10%hh&'()-3+10%&'()- f)10%&'()-'Y
10%&'()-%10%&'()-$10%&'()-26d66666667xmbC 10Z!@&10%Z&'()- 10 10
106910%&'()-lF410%&'()-f2f10%&'()-010%&'()-777899:dEmbC 10Z!#@
10%Z&'()-10%ZE&'()-M10%Z&'()-10%Z&'()-`S`10%Z&'()- M!10%Zv&'()-`::@;v;
;;<<aB7C 10 10Z6 10%Z&'()-34910%Z&'()-f2y10%Z&'()-010%Z&'()-!,f
10%UU&'()-%f10%Z&'()-M<<<<<'==+>>mN/f10%m&'()-:10%m&'()-10%mE&'()-`@S
10%m&'()- 10%m&'()-ssy&10%m&'()- 10Z 10Z>1??f@@@@aBmN/f10%
F4&10%m&'()-f2m10%m&'()-010%m&'()-!,s!10%Y>Y>&'()-%10%m&'()-M#@
10%m&'()-@,A-A.A/A6AB.BB~];! s!10%BB&'()-S  s!10%f&'()-S!
s!10%=R=R&'()-Sf&10%Z&'()- 10m 10m 10m6f 10%m&'()-BCCQDDEEz[9~];!l.
10%KK&'()-'!10%ZJ&'()-M!'!10%UU&'()-M!s!10%FF&'()-!s!10%BB&'()- 



s!10%ZE&'()-SEFFFF$FF&GG~_=!! 10%&'()-@S 10%4u&'()-@!\S
10%||&'()-@f&10%4|&'()- 10Z2 10Z2 10Z2l. 10%Z2&'()-G3HdHI>InI Ja?~_=!!!'
10% | |&'()-C%p10%4|&'()-`!10%4&'()->!`!10%%|%|&'()->10%4|&'()- 10%4&'()-@
J?JKCKDKEKFKMKL~_=!!Xy3  10%??&'()-Sf&10%4|&'()- 104_ 104_
104_l.`!10%4_&'()-!l.`!10% | |&'()-'
10%4&'()-CLRL#M]M#NUN<O}^<~_=!!l%t!10%4|4|&'()-T10%4L&'()-!10%||&'()-l`!10%
4|&'()--!l`!10% | |&'()--y3  10%4|&'()-S<OPGPHPIPJPQPsPP~_@!! L10%Z&'()-l
`10%Z&'()-@&10%Z&'()- 104 104 104l%t!10%4&'()-T! l%t!10% |
|&'()-TPPQ=QrQQQdE~_@!!T
10%Z&'()-s:10%Z&'()-S10%Z&'()-f10%Z&'()-s10%Z&'()-@
10%Z&'()-QQ!RRRURRRaB~_@!!s'10%Z&'()-!&#@ 10%88&'()- "10%Z&'()- @
10%Z&'()-s10%Z&'()-10%Z&'()-R)SSSST.T/T}^?4@ 10Z510%Z&'()-l
410%Z&'()-S210%Z&'()-
s010%Z&'()-!,s!10%BB&'()-!@)10%ZZ&'()-/T0T1T8TjTTTTUmN/y`10%Z&'()-10%Z&'()-
10%Z&'()-&10%Z&'()- Y 10%Z&'()-@'10%Z&'()- 10Z 



10ZUPUSUUUUVdEmN/y`10%Z 10%Z&'()-10%Z&'()-10%Z&'()- ,M10%Z&'()-`10%Z&'()-
10%Z&'()-VVAVsVVV5Wa?mN/y`10!,)10%ZZ&'()-!%10%ZZ&'()-# 10%Z&'()-!10%Z&'()-
, -10%Z&'()-s10%Z&'()-5WWWW%X\X]X^X_XaVK@y`10! 10Z 10Z 10Z5 10%Z&'()-
4s10%Z&'()-@210%Z&'()- `0`10%Z&'()-!!,!10%==&'()-_XfXXXXY'YdEVK@y`10!
10S-10%G&'()-310%G&'()- S!10%G&'()- 10%G&'()-
10%G&'()-y910%G&'()-'YOYyYYY.Z`ZaBVK@y`10! 10%G&'()-
10%G&'()-!Y10%GG&'()-y10%G&'()- ,10%G&'()- 10%G&'()-`ZZZZZ[O[dBVK@y`10!
!&-z10%88&'()- F+10%G&'()-%10%G&'()-&$M!10%G&'()-Y"10%G&'()-
10%G&'()-O[~[[[\\\\&\xmbCy`10! !S:10%m&'()- 10G 10G
10G9610%G&'()-Y410%G&'()-210%G&'()- 010%G&'()-&\/\8\h\\\]dEmbCy`10!
!@10%m&'()-@10%m&'()-10%m&'()- ,10%m&'()- 



`310%m&'()- m10%m&'()-]q]]]]^D^dEmbCy`10! !S 10%m&'()-&10%m&'()-l
10%m&'()-f10%m&'()- @10%m&'()-
10%m&'()-D^y^^f__`7`z[<mbCyf210%m&'()-010%m&'()-!,!10%cMcM&'()-!S)`10%mm&'(
)-!"# 10%YY&'()- "y10%m&'()-7`l````````bCy10% h&'()- ,10% h&'()-f:10%
h&'()- 10m 10m 10m6f 10%m&'()-3410%m&'()-`eaaaabKb^?bCylF10%
h&'()-!10%hh&'()-10% h &'()-10% h&'()-& 10% h&'()-!f10% h
h&'()-Kbbb(cEcd:e_=bCy!{"s!10%  &'()-!!{"s!10%11&'()- {"s!10%h &'()-}10%
h&'()-10% h&'()-9 10% h&'()-:eteuevewe~eee fb@y!! 10%4$4$&'()-&@10%4|&'()-3
10%4|&'()-f'10%4|&'()- 10 h 10 h 10 h`6!10% h&'()-
fffff2gfgaBb@y!!10%4|&'()-10%4|&'()-10%4|&'()-
10%4|&'()-910%4|&'()-!Sy10%22&'()-fgggg]hhiaBb@y!!*g10%4|&'()-9'10%4|&'()-!
"#@ 10%  &'()-!10%4|&'()-
310%4|&'()-L10%4|&'()-ikiij<j=j>j?jFj}rg\=yS'10%Z&'()- 104| 104| 104|2
10%4|&'()-!2 10% |
|&'()-L0M10%4|&'()-!",9!10%dd&'()-Fj}jkk5ll3mzX9g\=M!10%Z&'()-!M!10%8686&'(
)-!Q!10%ZZ&'()-!Q!10%B@B@&'()-!Q!10%FpFp&'()-l
10%Z&'()-3mimnn-o.o/o0o7o}rg\=S&10%G&'()- 10Z 10Z
10Z'`!10%Z&'()-s!+'`!10%8282&'()-s!'`!10%FF&'()-s%`10%Z&'()-7opXppqNqqz[9g\
=!@ 10%*#*#&'()-M~10%G&'()- %10%G@&'()-S! %10%8 8 &'()-S! %10%**&'()-S!
%10%8K8K&'()-Sqrrsttttt}rg\=!f910%4|&'()- 



10G 10G 10G%s!10%G&'()-@!!%s!10%//&'()-@!%s!10%/(/(&'()-@@
10%G&'()-MtItxtttt$udEg\=!10%4|&'()-f!10%4|&'()-
310%4|&'()-f10%4|&'()-310%4|&'()-
10%4|&'()-$u6uuvvvjwyW5g\=!!10%%|%|&'()-s!!!10%4z4z&'()-s!!!10%%%&'()-s!!!1
0% 7 7&'()-s!!!10%44&'()-s! !10% &'()-s!jwwxxxxxxrP=!!10%%|%|&!\f
10%&'()-Sf910%G&'()- 1044 1044
1044!!10%44&'()-s!!!10%4-4-&'()-s!xLyyUzza{{}[<P=!M!10%G&'()-!
M!10%&'()-M!10%GJ&'()-!M!10%%%&'()-f 10%G&'()-S!Nf 10%&'()-S{f|n}}}}}}}{\=!
10%4|&'()-f'10%4|&'()- 10GE 10GE 10GE% 10%GE&'()-S!+% 10%**&'()-S!%
10%**&'()-S}}"~V~~~*dE{\=!10%4|&'()-10%4|&'()-y10%4|&'()-310%4|&'()-S10%4|&
'()- 10%4|&'()-*a4idE{\=!&$,
10%4|&'()-Y"10%4|&'()-10%4"&'()-G10%4|&'()-&10%4|&'()-Y:10%4|&'()-pJaB7=!
104|96!10%4|&'()- l410%4|&'()-210%4|&'()-010%4|&'()-!-z
10%%|%|&'()-%10%4|&'()-`OmN/ 10%G&'()-f10%G&'()- 10%G&'()-&z10%G&'()-F
z10%G&'()-S&10%G&'()- 104| 104|#YgdEmN/ 10%G`-10%G&'()-
10%G&'()-g10%G&'()-10%G&'()-,@10%G&'()-L10%G&'()-7k&aBmN/
10%`0s10%G&'()-!,10%GG&'()-%g10%G&'()-M#10%G&'()-!10%G&'()-, 10%G&'()-1234;
bC 10%Y 



"10%:8&'()-f910%:&'()- 10G 10G 10G5z
10%G&'()-410%G&'()-,2z10%G&'()-I~>GaBbC 10%
410%:&'()-10%:&'()-@10%:&'()-sS10%:&'()-z10%:&'()-!#10%&'()- GwdEbC
10%@)10%:&'()-%10%:&'()-#- 10%:&'()-"10%:&'()-S 10%:&'()- s10%:&'()-P!"aB7C
10:610%:&'()- 4g10%:&'()-S210%:&'()-010%:&'()-!,s!10%+@+@&'()-
+10%:&'()-"#$++_mN/ S10% h&'()-sS10% h&'()-,10% h&'()-10% h&'()-l 10%
h&'()-y:10% h&'()- 10: 10:H~!dBmN/ S10%! "s!10%  &'()-S F10% h&'()-:10%
h&'()-10% h&'()-10% h&'()- 10% h&'()-!&YaBmN/ S10%3410% h&'()-S210%
h&'()-0@10% h&'()-!,!10%hh&'()-,!10% K&'()-%10% h&'()-`3456=_@ S10g10%
,&'()-! 10%  &'()-s 10% h&'()-sS:10% h&'()- 10 h 10 h 10 h610%
h&'()-T)`^?_@ S10`10% h&'()-!F 10%hh&'()-Z!F 10%  &'()-ZS10% h&'()-`10%
h&'()-L10% h&'()-]}^?_@ S10 +10% h&'()-S)10% h&'()-'10%
h&'()-!:#10%hh&'()-!y 10%hh&'()-y 10% &'()-W !"#aVK@ S10 10 h 10 h 



10 h6910% h&'()-3410% h&'()-S210% h&'()- 010% h&'()-!, 10%hh&'()-#*`o}^?VK@
S10y10% t&'()-f10% h&'()-10% h&'()-!3y 10% h h&'()-!s10% h h&'()-y'10%
h&'()-o%|_@VK@ S10 %10% h&'()-!  10% h h&'()-F   10%))&'()-F@10% h&'()-10%
h&'()-& 10% h&'()-A5lm}^?4@ 10 h9610% h&'()-l4m10% h&'()- 2m10% h&'()-!Y+
10%hh&'()-M!Y+ 10%aa&'()-M'f10%
h&'()-mnovDymN/10%4|&'()-f10%4|&'()-@m10%4|&'()-`10%4|&'()-
:10%4|&'()-y910%4|&'()- 10 h 10 hRKdEmN/10%4|y
'10%4|&'()-:10%4|&'()-g10%4|&'()-
10%4|&'()-3`10%4|&'()-f'10%4|&'()-KMaBmN/10%010%4|&'()-!"-t!10%
&'()-3+10%4|&'()-f)10%4|&'()-'`10%4|&'()-$!10%4|&'()-Umb@10!F
s!10%BB&'()-f#f:10%B&'()- 104| 104|
104|&610%4|&'()-F410%4|&'()-y210%4|&'()-m>djjkwX6b@!.s!10%BB&'()--F
s!10%&'()-f#!0F s!10%&'()-f#!'F s!10%&'()-f#!F s!10%&'()-f#!F
s!10%BB&'()-f#kwxyzbC!.@z 10%4&'()-s10%4|&'()-  10%4|&'()-S&10%4|&'()- 10
10 10.s!10%&'()--LY,dEbC!.Fz10%4|&'()-f10%4|&'()-z10%4|&'()-
:10%4|&'()-f10%4|&'()- @10%4|&'()-,e@dBbC!!%10% | |&'()-$!10%4|&'()-
F"10%4|&'()- z10%4|&'()-z10%4|&'()- 10%4|&'()-,ba?1C
104|4|!!F4!10%4|4|&'()-2m10%4|&'()-010%4|&'()-!-!10%**&'()-Y+10%4|&'()-%10%
4|&'()-"TgHC 104|4|!!F10% U&'()-fM10% 



U&'()- 10% U&'()-  10% U&'()- f&10% U&'()- 104|4| 104|4|'YaBHC 104|4|!10%
U&'()-!Y 10% U U&'()-10% U&'()- 10% U&'()- 310% U&'()-&10% U&'()-p <}^<HC
104|4|!Y+M!10% U U&'()-)10% U&'()-'10% U&'()-! M!10%&'()-9! M!10%&'()-9 10%
U&'()-$ZxmbC 104|4|!f'10%B&'()- 10 



U 10 U 10 U96 10% U&'()-l410% U&'()-2s10% U&'()- 0m10% U&'()-6}^?mbC
104|4|!Y10%B&'()-y10%B&'()-!aS 10%[N[N&'()-S 10%&'()-!S$10%BB&'()-
10%B&'()-v'WaBmbC 104|4|!%10%B&'()-&$ 10%B&'()-Y"s10%B&'()-
10%B&'()-@10%B&'()-!!10%BB&'()-WlusaBmbC
104|4|!l410%B&'()-010%B&'()-!&-10%BB&'()- F+10%B&'()-)
10%B&'()-'10%B&'()-+_= 104|4|!!'!10%==&'()-3%!!10%=|=|&'()-3%
10%4|&'()-sS'10%4|&'()- 10B 10B 10B96m10%B&'()-+@C{|}~wXMB7 10 104< 104<
104<!10%4<&'()-3%!+!10%&'()-3%!!10%44&'()-3%!'!10%
&'()-3%!!10%4|4|&'()-3%~$VdEMB7 10 104< 



1y10% h&'()- M10% h&'()-S10% h&'()-3sf10% h&'()- y10% h&'()-S:10%
h&'()-2WdEMB7 10 104< 1 M10% h&'()-`10% h&'()-F10% h&'()-10% h&'()-10%
&'()- 10% h&'()-&a,dBMB7 10 104<!-!10%ff&'()-%10% S&'()-L$s!10%
h&'()-F"f10% h&'()-y 10% h&'()-10% h&'()-0IJKLSxmbC 10 104<!3S&10% h&'()-
10 h 10 h 10 h9610% h&'()-Y4m10% h&'()-210% h&'()-010% h&'()-S}[9mbC 10
!3"10%66&'()-&!3"10%FF&'()-&!3"10%&'()-&!3"10%))&'()-&&10% h&'()- F 10%
h&'()-480123}^SH= 10 ! 10 h 10 h 10 h5!10% h&'()-!3"10%##&'()-&3"10%
&'()-&!3"10%66&'()-&3"10% &'()-&3:idESH= 10 ! 10  10%B&'()-  10%B&'()-
S310%B&'()-s10%B&'()- 10%B&'()-S:10%B&'()-t,dBSH= 10 



! 10!'$10%BB&'()- F"10%B&'()- y10%B&'()-10%B&'()-
10%B&'()-10%B&'()-`,c:naBSH= 10 !
10y2@10%B&'()-0S10%B&'()-!&-!10%BB&'()-F+10%B&'()-y)@10%B&'()-'10%B&'()-FbC
10 ! 10 10%G&'()- F  10%G&'()-S:10%G&'()- 10B 10B
10B&610%B&'()-Y410%B&'()-F}QaBbC 10 ! 1010%G&'()-10%G&'()-910%G&'()-!pf
10%&'()-10%G&'()- M$10%G&'()-SndEbC 10 ! 10%10%G&'()-#410%G&'()- !10%G&'()-
z10%G&'()-10%G&'()- 10%G&'()-puaB7C 10 10G5`!10%G&'()-310%G&'()-`0s10%G
&'()-!, 10%GG&'()-*10%G&'()-L'10%G&'()-#NmN/ 10% U&'()- 10% U&'()- 



10% &'()-910% U&'()-3 10% U&'()-S'10% U&'()- 10G 10G1edEmN/ 10% U`10%
U&'()- @10% U&'()-310% U&'()-10% U&'()-10% U&'()-L10% U&'()->s7aBmN/
10%`010% U&'()-!,!10%UU&'()-%S10% U&'()-M#10% U&'()- !M10% U&'()-, M10%
U&'()-F~Hb@ 10!S3  10%`U`U&'()-SS:10% U&'()- 10 U 



10 U 10 U5@ 10% U&'()-3y10% U&'()-,210% U&'()-H=k*D}^<b@ !% 10%UU&'()-10%
&'()-!10%UU&'()-Y 10% H&'()-@!Y 10%UU&'()-@3  10% &'()-S@?@ABIt~_@ ! Y 910%
U&'()-S:10% U&'()- 10  10  10 . 10% &'()-,!. 10%UU&'()-,% 10%
U&'()-tDMdE~_@ ! 10% U&'()-10% U&'()-M410% U&'()-&10% 



U&'()-M10% U&'()-&10% U&'()-Mx BdE~_@ !%10% U&'()-`#@ 10% U&'()-!10%
U&'()-@ &10% U&'()-s10% U&'()- 910% U&'()-XaVK@ ! 10 U 10 U 10 U510% U&'()-
410% U&'()-,210% U&'()- s0L10% U&'()-!, 10%UU&'()-&zX9VK@!'10%B&'()-!0,
10%JJ&'()-!,   10%&'()-!,   10%BB&'()-!,   10%BB&'()-3f910%B&'()-}^SH= 10B 



10B
10B3.!10%B&'()-f!3.!10%~~&'()-fq%10%&'()-!q%10%BB&'()-,#10%B&'()-$OPQRYmbA
1 T@$10%&'()-:10%4|&'()- 104| 104| 104|10%4|&'()-  z10%4|&'()-
@&10%4|&'()-miwX9bAS9$10%4\&'()- S9$10%4|&'()-
!k`@$10%44&'()-!k@$10%44&'()-!@$10%4|4|&'()-!D @$10%xx&'()-b|}~wi[MAS9$10%
104b4b 104b4b 104b4b!`S9$10%4b4b&'()- !S9$10%4|4|&'()- !k`S9$10%44&'()-
!a`S9$10%4|4|&'()-
JzX9MAfs$10%&'()-!fs$10%@"@"&'()-!]L&10%&'()-!#L&10%&'()-!qL&10%%J%J&'()-Y@
10%&'()-Ja zl^P1-10%T&'()- 10 10 10!` &,&10%&'()-! &,&10%44&'()-!
&,&10%ZZ&'()-`fs$10%&'()--KwU3^P1!)%10%TT&'()-
!<F"%10%TT&'()-!>@%10%TT&'()-!`@%10%TT&'()-!i@%10%TT&'()-!x@%10%TT&'()-trP1
!)%10%TT&'!y#10%TT&'()-!y%10%TT&'()--10%T&'()- 10TBTB 10TBTB
10TBTB!2z#10%TBTB&'()-&rP1!)%10%TT&'!T&10%&'()-@#3@10%G&'()- 10 10
10!v0$%10%&'()-!%10%TT&'()-JHzX6P1!!!`T&10%GG&'()-@#!T&10%GuGu&'()-@#!4T&10
%G"G"&'()-@#!+T&10%GG&'()-@#T&10%G&'()-@#!9T&10%GWGW&'()-@#Hz0123iO~_@!!!`f
&$10%&'()-&@ 10%&'()- !e&@ 10%==&'()- 



10G 10G 10G-%10%G&'()-,10%G&'()-OMwUG9@!! 10 10!vy/$10%&'()-F
!y)"10%&'()-!h`y9#10%&'()-!f%10%&'()-!9`f &$10%66&'()-@boM9@!! 10 10!
%10%<<&'()-! yf#10%<<&'()-F$10%<&'()-y!Y(10%,,&'()-Yl-10%<&'()- 10 Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font[ YP8 1%(*X/39.>CEHIM0Q^UY]vb>g/lquz3#5"ny}K2AQ~2b
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjl"2v;UNU[`g7o~VQD<n @bU[;ZXJzKR
@!7#C%0(S)+0-D0Z234267:<>@BEG JL<OPQR/TUV5W_X'Y`ZO[&\]D^7``Kb:e
ffgiFj3m7oqt$ujwx{}*G"!#omKmk,W+~S3,FHtMmJHOb   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdef6Times New RomanArialCourier
New"h Root EntryWordDocument   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijk


