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METHOD ·op MANUFACTURING INVERSION 

TYPE !Cs AND IC MODULE U.SING SAME 

BACKGROUND OF THE INVENTION 
. 

FIELD OF THE INVENTION: 

The present inv~ntion relates to a method of 

manufacturing inversion type ICs fo~ high-density mounting 

·ancr 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 ch1p 1 is mounted on a 

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

semiconductor chip 1 is electrically connected to an inner 

lead portion of a corresponding lead 4 by a wire 3. The 

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

the lead 4 and the die pad 11 are sealed by a main body of a 

pac:kage 5.made of a resin so that an outer lead_portion 6 of 

the lead 4 is exposed. The outer lead portion ·6 of each lead 

~·is usually bent toward the bottom surface lb of the 

semiconductor chip l. in order to mount the IC. 

When a plurality of ICs constructed.as described above 

are mounted on a ·single mounting substrate and, for example, 

when a large-capacity storage device is.formed, leads of the 

same pin numbers of .a plurality of leads having the same 

functions must be connected to each·other. When, for 
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·example, a· plurality of res are mounted on both sides of a 

·mounting substrate, since the pin arrangement of res mounted 

on tl:ie top surface of the mounting sub~trate 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 res are mounted on a single surf ace of a 

mou·nt.ing substrate, leads having the same functions. do not 

meet each other in adjacent res. As a consequence, there is 

a problem in that, since leads having the same functions-are 

connected to each other, wiring on a mounting substrate 

becomes complex. 

A method sho~n in Fig. 19 for solving such a problem 

is disclosed in Japanese Utility Model Laid-Open No. 62-

16865. In this method, ICs, such as ICs 9, are formed, in 

which the pin connection is 'inverted by bending the outer . 

leaq portion 6 toward the top surf ace la of the semiconductor 

chip 1, in contrast with standard ICs, such as ICs 8, in 

which the outer l~ad portion 6 is bent toward the bottom 

surface lb of the semiconductor chip 1. A standard IC 8 is 

mounted on a top surface ?a of a mounting substrate· 7, and an 

inversion IC 9 is mounted on a-bottom surface 7b thereof. 

With this construction, leads corresponding to each other can 

be conne'cted easily by merely providing a through hole 10 on 

the mounting· substrate 7 because the leads of the s~me pin 

numbers of both ICs 8 and 9 come to the same point with the 
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mounting substrate 7 inbetween. 

However, if 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 following problem 

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

6· exposed to the outside from the main body s·of the package 

is short. If heat stress, such as heat cycl~, is applied 

thereto, the solder connection po~tion between the outer lead. 

portion 6 and the mounting substrate 7 is destroyed by _a_ 

short cycle. For this reason, although it may seem· tl:lat, to 

absorb heat stress, for example, a lead guide surface of the 

IC 8 sho~ld be made higher and the length Ll 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 su-:tface to the mounting substrate 7 becomes short, 

·and the ·performance deteriorates.· 

In adQ.ition, 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 be~n achieved to-solve the 

above-mentioned problems of the pr_ior art . 

. An object of the present invention is to provide a 
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method of manufacturing highly reliable inversion ICs which 

can be mounted in high densities wit~ simple wirings. 

Another object of the present invention is to provide 

highly reliable IC modules which uses such inversion ICs. 

To these ends, accordi.ng to the present invention, .there 

i.s· provided a metho~ of manufacturing inversion type ICs by 

using semiconductor chips w.hich are the same as for standard 

ICs in which first and second ·electrode pad groups are 

connected vi.a wires to first and second l:ead groups, 

respectively, all of which ar~ formed on ·.a surface of a 

semiconductor chip, and the outer· lead portions of the lea9s 

are bent toward the bottom surface of the semiconductor chip, 

the p~n connection thereof being· inverted, the method 

including the steps of: connecting a first electrode pad 

group of a· semiconductor chip to .a second read group via 

wires; connecting a secon¢ electrode pad 9roup of the 

semiconductor chip to a .first l~ad group via :w~re~; seal_irig. 

the· semiconductor chip, the first· and seco~d "lead groups and 

the wires by a resin so that the· outer lead portion~ of the··. 

leads are exposed; and bending the outer. lead· port.ions qf .th"e 

leads toward the bottom surface of-the semicQnductor chip. 

_According to one aspect, the .present_ invention which 

achieves these objectives relates to an IC ~.odule including .. a 
mounting substrate; a standard type. r.c, mounted on a surface 

·· o.f the mounting substrate, in which· first and second 

- ·. ·.-
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electrode pad groups formed on the surface of the 

$emiconductor chip are connected via wires to first and 

second lead groups, respectively, and the outer lead portions 

of the leads are bent toward the bot"tom surface of the 

semiconductor chip; an inversion type IC which is mounted on 

the bottom surface of the ~ounting 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 surf ace of t~e semiconductor chip being connected via 

wires to second·and first lead groups, respectively, and the 

outer lead portions of. the leads being bent toward the bottom 

surface of. the s·emiconductor chip; and a plural_ity 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 re· having the same function 

as those of _the standard type IC. 

According to another aspect, the present invention which· 

achieves these' objectives relates to an IC module including: 

a mounting substrate; a standard tl'pe IC, mounted on a 

surface of the mounting substrate, in which fi.rst and· second 

electrode pad groups formed on the surface of the 

semiconductor 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 
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semiconductor chip; and an inversion type IC which is mou.nted 

ori 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 

e~ch other and electrically connected to each other, first 

and second e.lectrode 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 portion~ 

. of the leads being bent toward the bottom surface of the 

semiconductor ~hip. 

According to the method of .manufacturing inversion ICs · 

of the present invention, first and second electrode pad 

groups formed on a surf ace of a semiconductor chip are 

connected via wires to second and fi~st lead groups, 

respectively, in a manner opposite to that in the standard 

type IC, and the outer lead portions of each of the leads are 

bent toward the bottom surf ace 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 bott9m surface. of the mount.ing subs.trate. The leads of 

the standard type IC and the inversion type IC, having the 

~ame functions, are arranged so that they come to the same 

point with the ·mounting substrate inbetween, and are 

1111111ni1ttmnr. 
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electrically 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 mounted.on the surface of the mounting ~ubstrate, and 

the leads of the standard type IC and the inversion type IC, 

having the same functions, are arranged adjacent to each 

other and ~re ~lectrically .connected to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

· Fig. 1 is a cross~sectional view illustrating an IC 

module according 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 perspective plan view illustrating an 

inversion type IC used in the first embodiment; 

Fig. 5. is a cross-sectional view taken along the line B-

B of Fig. 4; 

Fig. 6 is a cross-sectional view illustrating an IC 

· module a·ccording to a second einbodiment of the present 

invention; 

Fig. 7 is a perspective plan view illustrating a 
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standard type IC used in the second ~mbodiment of 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 ·re used in the second embodiment; 

· Fig. 10 is a crosi-sectional view taken along the line 

O-D of Fig. 9; 

Fig. 11 is a perspective plan view illustrating a· 

standard type IC used in the third emb'odiment of the present 

invention; 

Fig; 12 is a cros~-sectional view taken along the line 

E-E of Fig. 11; 

Fig. 13 is a perspective plan view illustrating an 

inversion type IC used in the third embodiment of the present 

invention; 

Fig. ~4 is a cross-sectional view taken along the line 

F-F of Fig. ~3; 

Fig. ·15 is a p~rsp~ctive plan view illus~ra~ing an 

inversion type· IC used in a modification of the :first 

embodiment of the present invention; 

Fig. 16 is a cross-sec~ional view taken along the line 

· G-G of Fig. 15; 

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

module according to a fourth embodiment of the p:-esent 
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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 EMBODIMENTS 

Pref erred embodiments .of the present inveption will be 

explained. below· with reference to the accompanying drawing~·. 

In Fig .. 1, a standard type IC 20 i·s mounted on the top 

surface of a mounting substrate ?8, ·and. an inversion type IC 

30 is.mounted on the bottom surface thereof. The standard 

type IC 2Q·has a die pad 26, as shown in Figs. 2 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 2la of the semicond~ctor chip 2~ al·ong both sides of 

the length of. the semiconductor chip 21~ A first lead group 

24a formed of leads 1 through.13 and a second .lead group 24b 
., . . . 

. . 
formed of leads 14 through 26 are.array~d. in ·the- vicinity of 

the long· sides of the semiconductor. chip·21. Each of the 

electrode pads of the first electrode pad group 22a of the· 

semiconductor chip 21 is electrically conne~ted v~a wires .23 

to a corresponding inner lead por~ion of th~ le~ds of the 

first lead group 24a. Likewise, . each· of the. electrode pad.s· . 

of the second electrod~ pad group 2?b ~s e~ectricall~ 

.· connected via the wires 23 to q. co.r--responding inner· lead 

. .=·. 
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portions of the leads of the second lead group 24b. The 

semiconductor chip 21, the wir.es 23, the inner lead portion 

of each of the leads, and the die pad 26 are sealed by a main 

body of a package 27 made of a resin· so that the outer lead 

portion~ 25 of the leads of the first and second lead groups 

24a and 24b are exposed. The outer lead port~on 25 of each. 

-of the leads· .is bent toward the bottom surface 21b of the . 

· semiconductor chip 21 .. 

On the other hand, the inversion type IC 30 has a die 

pad 36, a·s 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 lead group 34a formed of leads 1 

t~rough 13 and a· second lead group 34b formed of leads 14 

through 26 are alternately arrayed above the semiconductor 

.chip 21. Contrary to the standard type IC 20, each of the 

electrode pads of the first electrode pad group 22a of the 

semiconductor chip 21 is electrically connected via wires 33 

to the corresponding inner lead portion of the leads of the · 

second lead group. 34b, while each of the electrode pads of 

the second electrode pad group 22b of the semiconductor chip 

21 is el~ctrically connected via wires 33 to the 

corresponding inner lead portion of the leads of the first 

lead group 34a. The semiconductor chip 21, the wires 33, the 

inner lead portion of each of the leads, and the die pad 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 first and 

second lead groups 34a and 34b.are exposed. The outer lead 

portions 35 of the leads are bent toward the bottom surface 

21b of the semiconductor chip 21 in the same. manner as in the 

standard type IC 20 .. 

4M dynamic RAMs are shown as examples for the ICs 20 and 

30. In Figs. 2 and 4, circled numerals near .respective leads 

·indicate the lead numbers of the respective leads. Letters 

written near respective electrode pads of the semiconductor 

chip 21 indicate the functions of the respective electrode 

pads. For example, D indicates data input; Q indicates data 

output; W. indicates write control input; Ao to Aio indicate 

address input; Vee indicates a power supply of 5V; and Vss 

indicates a reference voltage of OV. 

· As described above, a group of leads to which the first 

and second electrode pad groups 22a and 22b are connected are 

inverted for the standard type IC 20 and the inversion type 

IC 30. That is, in the standar~ type IC 20, the first and 

second elec~rode pad groups 22a and 22b are connected to the 

first lead group 24a.and the second lead group 24b, 

respectively. In the inversion type IC 30, the f.irst and 

second electrode pad groups 22a and 22b are connected to the 

second lead group 34b and the first lead group 34a, 

respectively. For this reason, for example, the electrode· 

pad for data input is connected to the first lead of the 
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standard type IC 20, and the electrode pad for OV reference 

voltage is connected to the twenty-sixth lead. In contrast, 

the electrode pad for OV refer~nce 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 res 20 and 30 are arranged on both 

sides of the mounting substrate 28 as shown: in Fig .. 1, the 

leads of both res 20 and 30·, having the same functions, come 

to the same point with the mounting substrate 28 inbetween. 

The corresponding outer lead portions 25 and 35 of these 

leads are electrically connected to each other via through 

holes 29, serving.as connecting members, provided in the 

mounting substrate 28. 

The aforesaid inversion type IC 30 can be manufactured 

as set forth below. First, the semiconductor chip 21 is 

mounted on the die pad 36. Each of the electrode pads of the 

first electrode pad group 22a is· connected via the wires 33 

to the corresponding leads of the seco~d l~~d group 34b, 

while each of the electrode pads of the second ele·ctrode pad 

group 22b is connected via the wires 33 to the corresponding 

leads of the first lead group 34a. Next, the semiconductor 

chip 21, the wires 33, the inner lead portions of the 

respective 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. Thereafter, the outer iead portions 

This Sheet Has Bee R 
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35 of the leads are bent toward the bottom surface 21b of the 

s~micond'l,lctor c;::hip 21 in the same manner as ·in the standard 

type IC 20. 

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

are guided to the outside from a position deviated from the 

c·entral portion of the package's main body 27 toward a 

position higher than and facing the surface 21a of the 

semiconductor chip 21, and bent toward the bottom surface ·2lb 

of the semiconductor chip 21, the length of the leads exposed· 

in the outside 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 the leads of 

the inversion type IC 30 are bent toward the bottom surface 

21b of the semiconductor chip 21 in. the same 1flanner as the 

outer leads 25 of the standard type IC 20, a die for a 

bending operation can be used which is common to the standard 

type IC 20 and tpe inversion type IC 30. Thus, workability 

and productivity are improved. 

Fig. 6· shows an IC module according to the second 

embodiment of the present invention. A standard type IC 40 

is mounted on the top surface of the ~ounting substrate 28, 

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 4·~ 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 

longitudi~al center of a surface 4la of the semiconductor 

ch-ip 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. 

As show.n in Fig. 7, in the standard _type IC 40, each of 

the electrode pads of the pad group.42a·of the semiconductor 

chip 41 is electrically connected.via corresponding wires ~3 

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 group.42b .is electrical+y connected via 

corresponding wires 43 to the corresponding inner· lead 
. . 

portions of the leads of ~he second lea~ group 44b .. In 

contrast, in the inversion type_ ·re 5.0, as. shown in Fig. 9i 

each of the electrode pads of the· first .electrode pad group 

42a of the semiconductor chip 41 is· electiical~y-connected 

via corresponding wires 53 to the corresponding in,ne·r l~ad 

portions of the leads of the second· lead gr.o~p 44b. Each .of. 

the e_lectrode pads of the second electrod~ :·pad _group 42b is ·: 

electrically connected via corre~ponding wires 53 to the 

corresponding inner le~d portions ot.t~e l~ads of the first 

lead group 44a. In both the !Cs 40 and 50, the outer lead· 

iiHl1i11imnr 
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portions 45 of the leads are bent toward a bottom surface 4lb 

of the -semiconductor ch-ip 41 . _ 

As described above, when a semiconductor chip having 

electrode pads along its center line is used, the inversion 

type IC 50 can be manufactured easily by merely changing the 

connection of wires 43 and 53. 

A standard type IC 60 used in the third embodiment is 

shown in Figs. 11 and.12. In this IC 60~ leads are guide<i 

from each of the four sides of a main body of a package 67. 

A semiconductor 9hip 61 is mounted on a die pad 66. A first 

lead group 64a formed of leads 1 to 6, 15 and 16, and a 

second lead group 64b formed of leads 7 to 14 are arranged 

above the semiconductor chip 61. A first electrode pad group 

62a and a second electrode pad group 62b are arrayed parallel 

to each other on a surface 61a of the semiconductor chip 61. 

Each of the pads of the first electrode pad group 62a are 

electrically connected via corresponding wires 63 to the 

c6rresponding inner le~d portions of the leads of a first 

lead group·64a. Each of the pads of the second electrode pad 

group 62b is electrically connected via corre~ponding wires 

63 to the corresponding inner lead portions of the leads of a 

second lead group 64b. The outer lead portions 65 of the 

leads are bent toward the bottom surface 61b of the 

semiconductor chip 61. 

In contrast, in an inversion type IC 79, as shown in 
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Figs. 13 and 14, each of the pads of the first ele~trode pad 
. . 

group 62a of the semiconductor chip 61 is electrically 

connected via corresponding wires 73 to the corresponding 

inner lead portions of the leads of a second lead group 74b. 

Each of the pads of the second electrode pad group 62b is 

electrically connected via corresponding wires 73 to the 

corresponding inner lead portions·of the leads of the first 

·lead group 74a. The outer lead portions 75 of the leads are 

bent toward the bottom surface 6lb of the semiconductor chip 

61 in the same 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 iri the first and 

second embodiments. 

· Although in the inversion type IC 30 used in the first 

embodiment, as shown in Figs. 4 and 5, the first and second 

lead group~ 34a and 34b are arranged above the surface 21a of 

the semiconductor chip 21, the present invention is not 

limited to this case.· For example, as in an inversion type 

IC 80 shown ~n Figs .. 15 and 16, first and second lead groups 

84a and 841;> may be arranged in such a manner as to transverse 

the bottom surface 21b of the semicondtictor chip 21. In thi~ 

case, since a dedicated die pad for supporting the bottom 

surface 21b of the s~miconductor chip 21 cannot be provided, 

an insulating film 88 is bonded to the bottom surface 2lb, 
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and the semiconductor chip 21 is mounted on the first and 

·second lead groups 84a and 84b with the insulating film 88 

placed therebetween. Each of the pads of the first electrode 

pad group 22a of the semiconductor chip 21 is connected via 

corresponding wires 83 to each of the leads 9f 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 using a resin by a main body of a package 87 s~ that 

the outer lead portions 85 of the leads are exposed. 

Although 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 invention is not·limited to this case. As shown. 

in Fig. 17, the standard type IC 2·0 and the ·inversion type . IC 

30 l'!lay be mounted on the top surface of the mounting 

substrate 38 in such a way that .they are adjacent to each 

other. The leads having the same function·s in both ICs 20 

and 30, for example, each of the leads of the second lead 

group 24b of the standard type IC 20 and each of the leads of 

the first lead group 34b of the inver.sion type ·IC 30 are 

adjacent to each other and electrically connected to each 

other. ~In this case, through ·holes need not be provided on 

the mounting substrate 38. 
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WHAT IS CLAIMED IS: 

1. 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, 

respectiv_ely, 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, 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 group of the 

_semiconductor chip to a first lead group via wires; 

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. 

2. A· method of manufacturing inversion type ICs 

according to claim 1 wherein each of the leads is sealed so 

that the ou~er lead portion.thereof i~ guided to the outsi~e 

from a position deviated from the central portion·of a main 

body of a package toward a position higher than and facing 

the surface of the semiconductor chip. 
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3. A method of manufacturing inversion type ICs 

according 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 ~ype IC. 

4. An IC module comprising: 

a mounting ·substrate; . 

a standard type IC, mounted· on a surface of the mount-ing·:~ .. ···.· 

substrate, ~n which first and second electrode pad groups 

formed on the surf ace of the semiconductor chip are connected 

via wires to first and second lead groups, respectively, and 

the outer lead portions of the lea~s are bent toward the 

bottom surface of .the semiconductor chip; 

an inversion type IC whicti .is mounted on the bottom 

surface of said mounting supstrate so that ·the leads having· 
. . 

the same function as those of the stand~rd type IC come to 

the same point with the moun:ting substrate inbetween, first 

and second electrode pad· groups f-ormed c;m the· surface of the 

semiconductor chip being connected .via wires" to second and .. 
. . 

first lead groups, respectively, and th"e outer le~d ·por~ions 

of the leads being bent toward the bottom s.u:i;-.face. of the 

semi<7onductor chip; and 

a plurality of connecting m~mbers, provided on said 

mounting substrate, fo"r electricall.Y. c_onne:cting tlie leads of 

the standard type IC and the leads ··of the inversion type IC 

.-·. 
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having the same function as those ot the standard type IC. 

5. An IC module according to claim 4 wherein t~e 

standard type IC and the inversion type IC each have a main 

body of a package for sealing the semiconductor chip, the 

first and second lead groups and the wires so that the outer 

lead portions of the leads are exposed, and each of the leads 

"is guided to the outside f~om a position deviated from the 

central portion o~ 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 

the four sides of the main body of the package. 

8. 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 near the ~acing sides of and on the surf ace 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 substanti~lly rectangular 

shape, and the first and second electrode pad groups each are 

ar.rayed alternately in a line on the surface of the 

semiconductor chip along its longitudinal center l·ine. 

11. An IC module according to claim 4 wherein the 

semiconductor chip is formed in a substantially rectangular 

shape, and th~ first and second electrode pad groups each are 

arrayed parallel to each other on the surf ace of the 

semiconductor chip near its longitudinal center line. 

12. An IC module comprising: 

a mounting substrate; 

a standard type IC, mounted on a surface of the mounting 

substrate, in which first and second electrode pad groups 

formed on.the surface of the semiconductor chip are connected 

via wires to first and second iead groups, respectively, and 

the outer lead portions 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 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, the first and second 
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electrode pad groups formed on the surface of the 

semiconductor chip being connected via wires to the second 

and f ~rst 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 

standard type IC and the inversion type IC ·each have a main 

body of a package for sealfng a semiconductor chip, the f i:tst 

and second lead groups and the wires so that the outer· lead 

portions 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 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 substantially rectangular 

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 

semiconductor chip is forme~ in a substantiaily rectangular 

shape, and the first and second electrode pad groups are 

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

This Sheetn 
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semiconductor chip. 

17. An IC module according to· claim 16 whe·rein the 

first and second lead groups are arrayed in the inversion 

type IC in such a way that they traverse the bottom surface 

of the s~miconductor chip. 

18.· An IC module according to claim 12 wherein the 

semiconductor chip. is form~d in a substantial],.y rectangular 

shape, ·and the· first and second electrode pad groups each -~re:: · ... · 

arrayed alt~rnately in a line traversing the longitudinal 

center of the surface of the semi5=o·nctuctor chip. 

19. An IC module according·to claim 12 wherein the 

semiconductor chip is formed in a substantially rectangular 

shape, and the first and second· electrode pad groups each are 

arrayed parallel to each other.on the surfac;e of the 

semiconductor chip near it~ longitudinal center line. 
. . 

20. An IC modul~ ~ubstantially ~s herein deso~ibed 

with ~eference· to figures 1 to 5, ~igures ~.to 10,. f~gure~ 

.• ·=· .... 
. . ·. 

". 

11 to 14, figures 15 and 16, or.flgur~.17 of ~he iccompanying 

drawing·s. 


