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METHOD OF MANUFACTURING INVERSION

TYPE ICs AND IC MODULE USING SAME

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION:

The present'invention relates to a method of

- manufacturing inversion type ICs for high-density mounting

'and to an IC module in which inversion ICs are mounted.

. DESCRIPTION OF THE RELATED ART:

The construction of a conventional resin seal type IC 8
is shown in Fig. 18. A semiconductor chip 1 is mounted on a

die pad 11. 2An electrode pad 2 formed on a surface la of the

lead portion of a COrresponding'iead 4 by a wire 3. The

. semiconductor chip 1, the wire 3, the inner lead portion of

the leéd 4 and thé die pad 11 are sealed by a main body of a
package 5 .made of a resin éo that an outer lead_pdrtion 6 of
the lead 4 is exposed. The outer lead ﬁortion-6'qf_each lead
4.is ﬁéua;iy bent towhra the bottom surface lb of the
semiconductor chip 1.in order to mount the IC. |
- When a plurality of ICs constructed as described aone
are mounted on é'single mountipg substrate and, for example,
when a large—capacity étorage device is'formed; leads of the
_same pin numbers of .a plurality'éf leads having thé same
functions must be connected to.éaqﬂfother. When, for
\
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'example, a plurality of ICs are mounted on both sides of a

‘mounting substrate, since the pin arrangement of ICs mounted

on the top surface of the mounting substrate does not match
the IC pin arrangement mounted on the bottom surface, leads

having the same functions do not match each other. Also,

when a plurality of ICs are mounted on a single surface of a

mount ing éubstrate, léads having the same functions do not
meet each other in adjacent ICs. As a consequence, there is
a problem in that, since leads havihg the same functions-are

connected to each other, wiring on a mounting substrate

‘becomes complex.

A method shown_in Fig. 19 for solving such a problem
is disclosed in Japanesé Utility Model Laid-Open No. 62—
16865. In this method, ICs, sﬁch as ICs 9, are formed, in
which the pin connection is inverted by benaing the oﬁtgr..
iead portioh 6 toward the top surface la of the semiconductor
chip 1, in contrast wifh standard ICs, such as ICs 3, in
which the outer leaé pértion 6 is bent towdrd the bottom
surface 1b of the semiconductor chip 1. A staﬁdard IC 8 is
mounted'on a top surface 7a of a mounting substraté-?, and an
inversion IC 9 is mounted on a bottom surface 7b thereéf.
With fhis construction, leads co;responding to'each other can
be connected easily by merely providing a through hole 10 on
fhe mounting'substrate 7 beCagse the leads of the same pin
nunbers of both ICs 8 and 9 come to the same point with the

__h_~_~h‘_‘%__;_~h‘—
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mountlng substrate 7 inbetween.

However, 1f an ultra-thin package, such as a TSOP (Thin
Small Outline Package) having a thickness of approximately 1
mm, is mounted as shown in Fig. 19, the follow1ng problem

occurs. Since the thickness is thin, the outer lead portion

.6-exposed to the outside from the main body 5 of the package

is short. If heat stress, such as heat cycle, is applied
thereto, the solder connectlon portion between the outer lead
portion 6 and the mounting substrate 7 is destroyed by a
short cycle. For this reason, although it may seemsthat, to
absorb heat stress,.for example, a lead guide surface of the
IC 8 should be made'higher and the length L1 from the lead

guide surface to the mounting substrate 7 made longer, in the

“inversion type ICs 9, on the contrary, the length L2 from the
-lead guide surface to the mounting substrate 7 becomes short,

-and the performance deteriorates;'

In addition, there is another problem in that,

produCtivity is.lowered since the shapes of the bent leads

'are'different for ICs 8 and 9 and two types of dies for

bending operations are required to manufacture standard and
inversion type ICs. | |
SUMMARY OF THE INVENTION
The present invention has been achleved to.- solve the
above—mentloned problems of the prior art
An object of the present invention is to prov1de a
-
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method of manufacturing highly reliable inversion ICs which

can be mounted in high densities with simple wirings.- |
Another object of the present invention'is to_provide

highly reliable IC modules which uses such inversion ICs.

To these ends, according to the present invention, there

is provided a method of manufacturing inverSion type ICs by

using semiconductor chips which are the same as for standard

ICs in which first and second-electrode pad groups are

connected via Wires to first and second lead groups,

respectively, all of which are formed on ‘a surface of a

‘semiconductor chip, and the outer'lead portions of the leads

are bent toward the bottom surface of the semiconductor-chip,
the pin connection thereof being inverted, the method
including the steps of: connecting a first electrode pad
group of a semiconductor chip to a second lead group via
wires; connecting a second electrode pad group of the
semiconductor chip to a first lead group via w1res, sealing
the semiconductor chip, the first and second lead groups and
the wires by a resin so that the outer lead portions of the -
leads are exposed; and bending the outer lead'portions of'the
leads toward the bottom surface of the semiconductor chip.-
According to one aspect, the present invention which
achieves these objectives relates to an IC module including:an.

mounting substrate; a standard type. IC, mounted on’ a surface -

- of the mounting substrate, in which first and second

—_—
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eiectrode pad groups formed on the surface of the
éemicondqctor chip are connected via wires to first and
second lead groups, respectiveiy, and the outer lead po;tions
of the leads are bent tcward the bottom surface of the |
semiconductor chip; an inversion type IC which is mounted oh'

the bottom surface of the mounting substrate so that the

-leads having the same function as those of the standard type

- IC come to the same point with the mounting substrate

inbetween; first and second electrode pad groups formed on
the surface of the semiconductor chip being connected via
wires to second'and first lead groups, respectively( and the
outer lead portions of the leads being bent to&ard the bottom

surface of the semiconductor chip; and a plurality of

connecting members, provided on the mounting substrate, for

- electrically connecting the leads of the standard type IC and

the leads of the inversion type IC having the same function

.as those of the standard type IC.

‘According to another'aspect, the present invention which
achieves these'obﬁectives relates to an IC module including:

a mounting substrate; a standard type IC,lmcunted on a

~surface of the mounting substrate, in which first and second

electrode pad groups formed on the surface of the .
semlconductor chip are connected via wires to first and

second lead groups, respectively, and the outer lead portions

‘of the leads are bent toward the bottom surface of the

is Sheet Has Been Re; laced
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semiconductor chip; and an inversion type IC which is mounted
on the surface of the mounting substrate so that the leads

thereof and the leads of the standard type IC having the same

~function as those of the inversion type IC are adjacent to

each other and electrically connected to each other, first
and second electrode pad groups formed on the surface of the
semlconductor chip being connected via wires to second and

first 1ead groups, respectively, and the outer lead portions

_of the leads being bent toward the bottom surface of the

- semiconductor chip.

According to the nethod of manufacturing inversion ICs
of the-present invention, first and second electrode pad
groups formed on a surface of a semiconductor chip are
connected via wires to second and first lead groups,
respectlvely, in a manner opposite to that in the standard
type IC, and the outer 1ead portlons of each of the leads are
bent toward the bottom surface of the semiconductor chip in
the same manner as in the standard type IC

In the -IC module, a standard type IC is mounted on a
surface of a mounting substrate, whereas an inversion type IC

manufactured by the method described in'claim 1 is mounted on

. the bottom surface of the mounting substrate. The leads of

the standard type IC and the inversion type IC, having the
same functions, are arranged so that they come to the same
point with the'mounting substrate inbetween, and are

\
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‘eléctrically connected to each other by connection members.

In an IC module according to another aspect of the
present invention,.the standard type IC and the inversion
type IC manufactured by the method described in claim 1 are
both mountéd,on the surface of the mounting snbstrate, and
the leads of the standard type iC and the inversion tybe IC,
having the same functions, are arranged adjacent tq‘each
other_nnq are glectriéally-connected to each other.

BﬁIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view illustrating an IC
" module accofding to a first embodiment of the present
invention;

Fig. 2 is a perspective plan view illustrating a
standard type IC used in the first embodiment of the present
invention; | | '

~ Fig. 3.is a cross-sectional view taken along the line A-
A of Fig. 2;

Fig. 4 is'a pefspective plan view illustrating an
inversion type IC used in the first embodiment;

Fig. 5 is a cross-sectional:view-tnken along the line B-
B of Fig. 4; |

fig. 6 is a cross-sectional view illustraﬁing an IC
module according to a second embodiment of the preéent
invention; |

Fig. 7 is a perspective plan view iilustrating a

_—
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standard type IC used in the second embodiment oI the present
invention;

Fig. 8 is a cross-sectional view taken along the line C-

-C of Fig. 7;

Fig. 9 is a perspective plan view illustrating an
inversion type IC used in the second embodiment;

Fig.'lo is a cross-sectional view taken aloag the Line

- D-D of Fig. 9:

Figf 11 is a peispective plan view iliustra:ing a-
standard type IC used in the third embodiment Qf'thé present
invention; | | |

Fig;'12 is a crosé—sectional view taken aloag the line
E-E of Fig. 11;

HFig. 13 is a perspective plan view illustrating an

 inversion typé-IC used in the third embodiment of the present

invention;
Fig. 14 is a_crbss—secﬁionaltview taken al§n§ the line
F-F‘of:Fig. ;3;-: |
o Fié.'ls is a éé:spegﬁive plén view.illustra:ing an
ihversion type IC used in a mbdifiCaﬁion of the Zfirst
embodimeﬁt of the-preéent invention; '

~Fig. 16 is a cross- sectlonal view taken alo g the llne

. G-G of Fig. 15;

Fig. 17 is a cross—-sectional view illustrating an IC

module according to a fourth embodiment of the present
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invention;

Fig. 18 is a cross-sectional view illustrating a
conventional IC; and

Fig. 19 is a cross-sectional view illustrating a
conventional IC- module.
DESCRIPTION OF THE PREFERRED EMBOD IMENTS

Preferred embodiments of the present 1nventlon will ‘be
explalned below with reference to the accompanyrng draw1ngsl

In Fig. 1, a standard type IC 20 is mounted on the topﬂ'
surface of a mounting substrate 28, and an inversion type IC
30 is mounted on the bottom surface thereof. The standard. |
type IC 20" has a die pad 26, as shown ln Figs. é and 3. A
semiconductor chip 21 is mounted on the die pad 26. First
and second electrode-pad groups 22a and 22b are formed on a
surface 21a of the semlconductor Chlp 21 along both sides of
the length of the semlconductor ch1p-21. A first lead group
24a formed of leads l.through'13 and a second_lead group 24b
formed of leads 14 through 26 are-arrafed.inxthe vicinity of
the long sides of the semiconductor.chip'él.'rEach of the
electrode pads of the first electrode pad group 22a of tﬁe
.semlconductor chip 21 is electrlcally connected via wires .23
to a correspondlng inner lead portlon of the_leads of the
first lead group 24a. leew1se,_each of the electrode pads
of the second electrodé pad group 22b.is electrically o
'--connected via the wires 23 to a corresponding inner lead
-\
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ﬁortions of the leads bf the second.lead group 24b. The
semiconductor chip 21, the wires 23, the inner lead portion
of each of the leads, and:the Aie pad 26 are sealed by a main
body of a package 27 maae of a resin so that the outer léad
portions 25 of the leads of the first and sécond lead groupé
"24a and 24b are exposed. The outer lead portion 25 of each.
of thevleédsﬂis bent toward the bottom surface 21b of the .
-semlconductor chlp 21.. |

On the other hand, the inversion type IC 30 has a die
pad 36, as shown in Figs. 4 and 5. The semiconductor chip 21
~similar to that used in the standard type IC 20 is mounted on
the die pad 36..'A first léad'group 34a formed.of leads 1
through 13- and a'second lead group 34b formed of_leads 14
_through 26 are alternately arrayed abqve Fhe semiconductor
.chip 21. Contrary to the standard type IC 20, éach of thé
electrode pads of the first electrode pad group 22a of the
semiconductor chip 21 is electrically connected via wires 33
to the cqrresponding inner lead portion of the leads of the =
second lead groupf34b, while each'of'the electrode péds of
the second electrode pad group 22b of the semiconductor chip
21 is electrically connected via wires 33 to the
corresponding inner lead portion of the leads of the'first
lead.groﬁp 34a. The semiconductor chip 21, the wires 33, thg
inner lead portion of each of the leads, and the die péd 36

are sealed by the package's main body 27 made of a resin so

_—
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that the outer lead portions 35 of the leads of the firét and
second lead groups 34a and'345:are exposed. The outer lead
portions 35 of the leads are bent towafd the bottom surface.
~21b of the semiconductor chip 21 in the same manner as in the
standard type IC 20. |

4M dynamic RAMs are shéwn as examples for the ICs 20 ;nd
30. 1In Figs. 2 and 4, circled numerals near respective leads
'ind;céﬁe the lead numbers of the respective leads. Letteré
. written near respeétive electrode pads 6f the semiconductor
chib 21 indiéape ;he functidns of the respective electrode
pads. For example, D indicates data input; Q indicates data
output; ?; indicates write control input; Ap to Aj;g¢ indicate
addreés input; Vee indicates a power supply of_5V;.and Vss
indicates a reference voltagéjof ov.

As_described-above, a group of leads to which the first
and seéond electro&e pad groups 22a and 22b are connecﬁed are
invgrted for the standard type IC 20 and the inversion typé
IC 30. That is, iﬁ the standard type IC 20, the first and
éecond'electrode pad groﬁps 22a and 22b are connected to the
first lead group 24a .and the'second lead group 24D,
respectively. In thé inversion type IC 30, the first and
second electrode pad groups 22; and 22b are connected to the.
second lead group 34b and the first lead group 34a,
reépectively. For thislreason, for example, the electrode
pad for data input is connécted to the first lead of the

I
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'sténdard t&pe IC 20, and the eléctrode pad for 0OV reference
'volfage is connected to the twenty-sixth lead: In contrast,
the electrode pad for OV reference voltage is connected to
the first lead of the inversion type IC 30, and the electrode
pad for data input is connected to the twenty-sixth lead.

Therefore, if these ICs ZC and 30 are arranged on both
sides of the mounting substrate 28 as shown in Fig. 1, the
leads Qf bbtﬁ ICs 20 and 30, having the same functions, come
to the sahe'point with the mounting substrate 28-inbetween;
Thé'corresponding outer lead portions 25 and 35 of these
leads are electrically connected to each other via thréugh
holes 29, serving-as connecting members, provided in the
mounting substrate 28.

The aforesaid inversion type IC 30 can be manufactured
'_gs set forth below. First, the seﬁiconductot chip Zl'is
mounted on the die pad 36. Each of the electfode pads of the
first electrode pad_group 22a is;connected via the wires 33
to the corresponding leads of the second lead group 34b,
while each of the electrode pads of the second eleétrode pad
group 22b islconnectéd via the wires 33 to the corresponding
leads of the first lead group 34a. Né#t, the sémiconductor
chip 21, the wires 33, the inner lead portions of the .
respecti&e leads, and the die pad 36 are sealed by the main

body of the package 27 so that the outer lead portions 35 of

the leads are exposed. Thefeéfter, the outer lead portions

\
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35 of the leads are bent tonard the bottom surface 21b of the
semicpnductor chip 21 in the same manner as in the standard
type IC 20.

As shewn in Fig. 1, since the leads of the ICs 20 and 30

are guided to the outside from a position deviated from the
central portion of the package's main body 27‘toward a
position higher than and facing the,surface_21a of the
semiconductor Ehip 21, and bent teward the bottom surface 21b
'._of the semieonductor chip 21, the length of tne'leads exposed-
in the dhtside of the package's main body 27 can be taken
long. As a result, reliability against heat stress after
mounting is improved. |

In addition, since'the outer leads 35 of tne leads of
the inyersion type IC 30 are bent toward the bottom surface
21b of the semiconductor chip 21-in the same manner as the
outer leads 25 of the standard type IC 20, a die for a
bendlng operatlon can be used which 1s common to the standard
type IC 20 and the inversion type IC 30. Thus, workability
-and product1v1ty are 1mproved - .

Fig. 6- shows an IC module accordlng to the seeond
embodiment of the present invention. A standard type IC 40
is mounted on the top surface of the mounting'snbstrate'Zs;

. and.an inversion type IC 50 is mounted on the bottom surface
thereof..'The standard type IC 40 .is shown in Figs. 7 and 8,

and the inversion type IC 50 in Figs. 9 and 10. The ICs 40
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and 50 each have a semiconductor chip 41, first and second
lead groups 44a and 44b, a die pad 46 and.a main body of a
package 47, First and second electrode pad groups 42a and
42b are formed alternately in a line traversing the
longitudinal center of a surface 41a of the semiconductor
chip 41, - The inner lead portions of the first and second
lead groups 44a and 44b are arrayed on both sides of the pad
groups 42a and 42b, respectively. o h
As shown in Fig 7, in the standard type iC 40, each of
the electrode pads of the pad group 42a of the semlconductor '
chip 41 is electrically connected via correspondlng wires 43-
to the corresponding inner lead portions of the leads of the
first_lead group 44a. Each of the electrode pads of the
second electrode pad gronp-42h_is electrically connected via
corresponding wires 43 to the corresponding lnner'lead
portlons of the leads of the second lead group 44b., .In
contrast, in the 1nver31on type IC 50, as. shown 1n Flg 9,
each of the electrode pads of the flrst electrode pad group.
42a of the semiconductor chip 41 1s—electr1cally ‘connected -
via corresponding wires 53 to the correSponding inner lead
portlons of the leads of the second lead group 44L. Each of
the electrode pads of the second electrode pad group 42b lS
electrlcally connected via correspondlng w1res 53 to_the
corresponding inner lead portions of.the leads of the first

- lead group 44a. In both the ICs 40 and SQ, thelouter lead’

\
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portions 45 of the leads are bent toward a bottom surface 41b
of the semiconductor chip 41.

As described above, Qhen é semiconductor chip having
electrode pads along ité center line is used, the inveréion
type IC 50 can be manufactured easily by mérely changing the
connection of wires 43 and 53.

A sténdard type IC 60 uséd in the third embod;ment is
: éhown in Figs. 11 and 12. -In this IC 60, leads are guided
from each of the four sides of a main body of a package 67.

A semiconductor chip 61 is mounted on a dié pad 66. A first
lead grddpl64a férmed of.leads.l to 6, 15 and 16, and a

second lead group 64b formed of leads 7 to 14 ére arranged
above the.semicdnduétor.chip.sl. A first electrode pad group 
" 62a and a second electrode pad group'62b are arrayed parallel .
_tb each other on a surface 6la éf the semiconductor chip 61..
Each of tﬁe pads of the first electrode pad group 62a are
electrically connécted via corresponding wires 63 to.the
corresponding inner lead portions of the leads of a first

lead gfoup'64a. Each of the_pads of the.second electrode pad
group 62b is electrically connected via cofresponding wires

63 té thg corresponding inner lead portions of the leéds Qf_a'
second lead group 64b. The outer lead portions 65 of the
ieads are bent toQard the bottom surfaée 61b of the
éemiconductor chip 61.

In contrast, in an inversion type IC 70, as shown in

This Sheet

Wi



T~ 16 -

Figs. 13 and 14, each of the pads of the first electrode pad
group 62a of the semiconduetor.chip 61 is electrically
connected via corresponding wires 73 td the'corresponding

inner lead porfions of the leads of a second lead group 745.
Each of the pads of the second electrode pad group 62b is
electrically connected via corresponding.wiree 73 to the
corresponding inner lead portions-of the leads of the first
‘lead gnoup 74a. The outer lead portions 75 of the.leads afe
_bent toward the bottom surface 61b of the semicondﬁctor chip |
61 in-the sane‘manner as in the standard type IC 60.

By combining the standard type IC 60 and the inversion-
type:IC_70; highly reliable IC modules can be manufactured
with'simple wirings in the same way as in the first and
second embodiments. | o | |

- Although in the inversion ﬁype IC 30 used in the first
embodiﬁent, as shenn in Figs. 4 and 5, the first and second
lead groups 34a and 34b are arranged above the surface 21a of
the semiconductor chip 21, the present invention is not
limited to this case.- Fer example, as in an invefsion type
IC 80 shown in Figs.,lsland 16, finst and second lead groups
84a and 84b may be arranged_in such a manner as to transverse.
. the bottpm surface 21b of the'eemiconductor chip 21. 1In this
case, since a dedicated die pad for supportingdthe bottom
surface 21b of the semiconductor chip 21 cannot be provided,

‘an insulating film 88 is bonded to the bottom surface 21b,

—
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and the semiconductor chip 21 is mounted on the first and
"second lead groups 84a and 84b with the insulating f£ilm 88
placed therebetween. FEach of the pads of the first electrode
pad group 22a of the semiconductor chip 21 is ccnnected via
corresponding wires 83 to each of the leads of the second
lead group 84b. Each of the pads of the second electrode pad
group 22b is connected via corresponding wires 83 to each of
the leads of the first lead group 84a. These elements are.
sealed u31ng a resin by a main body of a package 87 so that
the outer lead portions 85 of the leads are exposed.

Althoagh in the first embodiment the standard type IC 20
and the inversion type IC 30 are mounted on the top and
bottom surfaces of the mounting substrate 28 respectively,
the present invencion is nct'limited to this case. As shown .
in Fig. 17, the standard type IC 20 and the'inversion'type_IC
: 30 ma? be mounted on the top surface of the mounting
substrate 38 in such a way that they are adjacent tc each
other. The leads_ﬁaving the same_functions in both ICs 20
and 30, for example, each of the leads of the eecond lead
group 24b of the standard type IC 20 and each of the leads cf
‘the first lead group 34b of the inversion type -IC 30 are
adjacent to each other and electrically connecfed to each
other. 'In this case, through holes need not be prov;ded on

the mounting substrate 38.

K"\‘—
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WHAT_IS CLAIMED IS:

1. A method of manufacturing ;nver51on type ICs by
using semiconductor chlps which are the same as for standard
ICs in which first and second electrode pad groups are
connected via wires to first and second lead groups,
-respectively,_all of which are formed on a surface of a
semiconductor chip, and the outef lead portions of the Leads
are bent toward the bottom surfacé of the semiconductor'chip,
" the pin conﬁection thereof being inverted, said method
comprising the steps of:

connecting a first electrode pad group of ‘a
semiconductor chip to a second lead group via wires;

connecting a second electrode pad groﬁp of the
semiconductor chip to a.first lead group via wires;

seaiing.the semiconductor chip, the first and second
lead_groups and the Qires by.a:résin so that the outer lead
portions of the leads are expoSea; and |
| 'bendiﬁg thehéuter lead portions‘bf the leads toward the
-bottom surface of the semlconductor ‘chip.

2. A method of manufacturing inversion type ICs
according to clalm 1 wherein each of the leads is sealed so
that the oﬁter lead portion thereof is guided ;o the outside
. from a position deviated from the central pértioniof-a main. .
bbdy of a package toward a_poéition_higher than and facing

the surface of the semiconductor chip.
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3. A method of manufacturing inversion type ICs
accofding to claim 1 wherein the outer lead portions of the
leads are bent by using a-die which is the same as one used

.for bending the outer lead portions of the leads of a
standard type IC.
l4. . An IC module.comprising:

a.mounting substrate; .

a standard type IC, mounted on a.surface'of the mountlng}f.
substrate, in Wthh first and second electrode pad groups
formed on the surface of the semlconductor chip are connected
via wires to first and second lead groups, fespectively; andi
the outer lead portions of the leads are bent toward the
bottom surface of .the semiconductor chip;

an inversion tyﬁe Ic-which.is mounted oﬁ the bottom
surface of eaidimounting substfate so that'the leads having:
the same function as those of the standatd type IC come to
the same point with tﬁe.mountiqg suostrate ihbetween,'firet_
and second electrode.padggroups fofﬁed-on'tﬁe'surfaCe of the
semiconductor chip being connected.via wifes'to second and -
first lead groups, respectively, and the.outer lead‘poftions
of the leads being.bent toward the bottom surface of the .
semiconductor chip; and B

a plurality of connecting members, provided on said
mounting substrate, for electrically. connecting the leads 6:ﬁ

 the standard type IC and the leads-of the inversion type IC
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having the same function as those of the standard type IC.

5. An IC module ac;ordipg to claim 4 wherein the
standard ﬁype IC and thg inversion tybe 1ic éach have a main
body of a package for sealing the Sémicondgctor chip, the

"first and second lead groups-and the wires so that the oute?I
lead port;ons of the leads are exposed, and each of the leads
"is guided to the outside from a position deviated from the

" central portion of the main body of the package toward a
position higher than and facing tHe surface of the
semiconductor chip.

6. An IC module according to claim.5 wherein the main
body of the package is formed in a substantially rectangular
shape, and each of the leads is guided to the outside from
the-facing sides of the main body of the package.

7. An IC module according to claim 5 wherein the main
body of the package is formed in a substantially rectangular
shape, and each of the leads is guided to the outside from
tﬁe four sides’ of_thé Iﬂain_ body of the package.

8. An IC module according to claim 4 whe:ein-the
semiconductor chip is formed inna substantially rectangular
shape,land the first and second electrode pad.groups each are
arrayed near the facing éides of and on the surface of the
semiconductor chip.

| 9. An IC module according to claim 8'wherein the first
and second lead groups are arrayed in the inversion type IC
—_—
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in such a way that they transverse the bottom surface of the
semiconductor chip. | | |

10. An IC module according to claim 4 wherein the
semiconductor.chip is formed in a substantially rectangular
shape, and the first and second electrode pad groups each are
arrayed alternately in.a line on the surface of the
semiconductor chip along its longitudinai center line.

ii. An'IC module according to claim 4 wherein the
semiconductor chip is formed in a substantially rectangular
shépe, and rhg frrst and second electrode pad groups each are
arrayed parallel to eaéh other on the surface of the
semiconductor chip near its longitudinal center line.

12. An IC ﬁodule comprising: -

a mounting substrate; |

a standard type IC, mounted on a surface of the mounting
Substréte, in Whiéh first and second electrode pad groups
formed on the surface of the semiconductor chip are connerted
via wires to flrst and second lead groups, respectlvely, and
the outer lead portidns of the leads are bent toward the
bottom surface of the semiconductor chip; and

an inversion type IC which is mounted on the surface of
said mognting substrate so that the leads thereof and the
leads of the standérd rype IC having rhe same function as
those of the inversion type IC are adjacenﬁ to each other énd'

electrically connected to each'other, the first and second

“ﬁﬁ'fimi‘iitﬁﬂi"m i



-

AP 22 -

eléctrode bad groups formed on the surface of the
.semiconductor chip being connected via wires to the second
and first lead groups, respectively, and the outer lead
portions of the leads being bent toward the bottom surface of
the semiconductor chip.

13. An IC module according to claim 12 wherein the
stahdérd type IC and fhe infersion type IC each have a main
body of a-package for sealing'a semiconductor chip, the fi:st
and seéoﬂd lead groups and the wires so that the outér-léa&
portlons of the leads are exposed, and each of the leads is
guided to the out51de from a position deviated from the
central portion of the main body of the package to a position
higher than and facing the surface of the semiconductor chip.

14. An IC module according to claim 13 wherein the main
body of the package is formed in a.substantiélly réctangular
shape, and each of the leads is'guided'to'the outside from
the facing sides of the main body of the package.

.15. An IC module according to claim 13 wherein the main
body of the package is formed in a substantially rectangular
Shape, and each of the leads is guided to the outside from
the four sides of the main body of the package..

16. An IC module according to claim 12 wherein the.
semicon&uctor chip is formed iﬁ a subStantially rectangular
shape, and the first and second electrode pad groups are

arrayed near the facing sides of and on the surface of the

is Shee
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semiconductor chip.

17. An IC module according to:claim 16 wherein the
first and second lead groups are arrayed in the inversion
type IC in such a way that they traverse the botﬁom surfaca
of the semiconductor chip.

18.. An IC module according to claim 12 wherein the
semlconductor chip is formed in a substantlally rectangular
shape, ‘and the first and second electrode pad groups each -are;
arrayed altarnately in a line traverSth.the longitudinal
center of the surface of the:semigondﬁatar chip. |

'19. An IC module accordiﬁg'to claim 12 wherein thé
séﬁiconductor chip is formed in a subatantially ractangu;ar
shape, and the first and second electrode pad groups each are _
arrayed parallel to;each ather_on the surfaqa of the
semiconquctdr ahip near its lohgitudinal cenfer'line.

 20. an IC module aubatanﬁiall§ as;herein described
with reference to fiéuyes 1-t9 5,_ﬁigures S_to 10,.f;$uaea
11 to 14, figures 15 and 16,.or-f1éaaa_17 af the acéoﬁpanging

drawings.
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