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(57) ABSTRACT 

Correspondence Address: The quality of a non-leaded semiconductor device is to be 
MILES & STOCKBRIDGE PC improved. The semiconductor device comprises a sealing 
I751 PINNACLE DRIVE body for sealing a semiconductor chip With resin, a tab 
SUITE 500 disposed in the interior of the sealing body, suspension leads 
MCLEAN, VA 22102-3833 (Us) for supporting the tab, plural leads having respective to-be 

connected surfaces exposed to outer edge portions of a back 
_ surface of the sealing body, and plural Wires for connecting 

(73) Asslgnee: Renesas Technology Corp‘ pads formed on the semiconductor chip and the leads With 
_ each other. End portions of the suspending leads positioned 

(21) Appl' NO" 11/853’798 in an outer periphery portion of the sealing body are not 
. _ exposed to the back surface of the sealing body, but are 

(22) Flled' sep' 11’ 2007 covered With the sealing body. Therefore, stand-01f portions 
Related U 5 Application D at a of the suspending leads are not formed in resin molding. 

' ' Accordingly, When cutting the suspending leads, comer 

(62) Division of application No. 10/983,706, ?led on Nov. Pomons of the back _Surface of the 562111113 body Gan be 
su o e a a o1ono a 0 er 0 1on1nacu1n 1e 9, 2004, noW Pat. No. 7,282,396. PP 1”‘ dby ? tP 1”‘ f h 1d P 11 n gd 
Which ?at portion has an area su?iciently Wider than a 

(30) Foreign Application priority Data cutting allowance of the suspending leads, Whereby it is 
possible to prevent chipping of the resin and improve the 

Nov. 27, 2003 (JP) .................................... .. 2003-396996 quality of the semiconductor device (QFN)~ 
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FIG. 5 
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METHOD OF MANUFACTURING A 
SEMICONDUCTOR DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims priority from Japa 
nese patent application No. 2003-396996 ?led on Nov. 27, 
2003, the content of Which is hereby incorporated by refer 
ence into this application. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a semiconductor 
device and a method of manufacturing the same. Particu 
larly, the present invention is concerned With a technique 
applicable effectively to improving the quality of a non 
leaded semiconductor device. 

[0003] In the conventional method of manufacturing a 
resin-sealed type semiconductor device, a sealing sheet is 
brought into close contact With bottoms of at least lead 
portions of a lead frame With a semiconductor chip mounted 
thereon. The sealing sheet is a functional member for 
protecting the bottoms of the lead portions lest a sealing 
resin should lap on the lead bottoms and for exposing the 
lead bottoms as stand-off portions of a desired value (see, for 
example, Patent Literature 1). 

[0004] Alternatively, the sealing sheet is a functional 
member for protecting the bottoms of the lead portions lest 
a sealing resin should lap on the lead bottoms and for 
exposing the lead bottoms and bottoms of land electrodes as 
stand-off portions of a desired value (see, for example, 
Patent Literature 2). 

[0005] [Patent Literature 1] 
[0006] Japanese Unexamined Patent Publication No. 
2001-127090 (FIG. 6) 

[0007] [Patent Literature 2] 
[0008] Japanese Unexamined Patent Publication No. 
2002-26223 (FIG. 6) 

SUMMARY OF THE INVENTION 

[0009] In a non-leaded semiconductor device such as QFN 
(Quad Flat Non-leaded Package), leads are partially exposed 
to peripheral edge portions of a back surface of a sealing 
body, serving as external terminals. Therefore, in resin 
molding, a sealing sheet is disposed on a die surface of a 
resin molding die, a lead frame after pellet bonding and Wire 
bonding is disposed on the sealing sheet, and the sealing 
sheet is put in close contact With a back surface (a part) of 
each lead. With the sealing sheet, a sealing resin is prevented 
from adhering to the back surface of each lead, and by 
alloWing each lead to sink into the sealing sheet at the time 
of injection of the sealing resin, each lead, after formation of 
a sealing body, is slightly projected from a back surface of 
the sealing body to ensure a stand-off portion. 

[0010] Stand-off portions are also formed on the side of 
suspension leads disposed at comers of the sealing body. 
Gate resin for resin molding remains on surfaces (upper 
surfaces) of corner portions of the sealing body in a con 
nected state to the comer portions. Therefore, at the time of 
cutting the suspension leads, it is very dif?cult to dispose a 
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holder portion of a cutting die on the surfaces of the comer 
portions. For this reason, When cutting the suspension leads, 
back surfaces of the comer portions of the sealing body are 
supported by the holder portion of the cutting die and in this 
state a cutting punch is advanced from the surface side of the 
sealing body. 

[0011] At this time, since stand-off portions are also 
formed on the side of suspension leads, the cutting Work is 
performed While the back surfaces of the comer portions are 
supported by a cutting die having a holding portion of a 
shape (e.g., concave shape) Which keeps aloof from the 
stand-off portions. HoWever, When cutting the suspension 
leads, the sealing body present around the stand-off portions 
of the suspension leads is apt to contact the holder portion 
of the cutting die, depending on hoW variations in the state 
of resin molding around the stand-off portions and the holder 
portion of the cutting die are balanced. As a result, When 
cutting the suspension leads, there arises the problem that 
the sealing body present around the stand-off portions of the 
suspension leads comes into contact With the holder portion 
of the cutting die and causes chipping of resin. 

[0012] It is preferable that a marking step of marking the 
name of company and a product code on the surface side of 
the sealing body be carried out in the state of multiple lead 
frames before cutting the suspension leads. This is advan 
tageous to the reduction of manufacturing cost. In the 
foregoing lead cutting step, therefore, multiple lead frames 
are disposed so that the back side of the sealing body faces 
up, and in the marking step, multiple lead frames are once 
turned upside doWn so that the surface side of the sealing 
body 3 faces up. When cutting the suspension leads after the 
marking step, it is necessary to provide a step of again 
turning the multiple lead frames upside doWn. 

Thus, there is a fear that the assembling throughput may 
drop, leading to an increase of the manufacturing cost. 

[0013] For example in case of mounting a semiconductor 
chip having the same thickness as the thickness of another 
semiconductor device (e.g., a thin QFP (Quad Flat Pack 
age)), a tab (chip mounting portion) and suspension leads are 
formed thin by half etching so as to be Within a restriction 
in package height of QFN. HoWever, the suspension leads 
become easier to move because they become thinner and 
longer, thus giving rise to the phenomenon that the tab shifts 
toWard the back side due to a resin ?oW pressure at the time 
of injection of resin in resin sealing. 

[0014] Consequently, the tab becomes exposed to the back 
surface of the sealing body or there occurs Warping of the 
sealing body. As a result, there arise problems such as the 
package height becoming an off-speci?cation height or the 
occurrence of a poor appearance. 

[0015] It is an object of the present invention to provide a 
semiconductor device of improved quality and a method of 
manufacturing the same. 

[0016] It is another object of the present invention to 
provide a semiconductor device improved in packaging 
performance and a method of manufacturing the same. 

[0017] The above and other objects and novel features of 
the present invention Will become apparent from the fol 
loWing description and the accompanying draWings. 
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[0018] Typical modes of the present invention as disclosed 
herein Will be outlined below. 

[0019] In one aspect of the present invention there is 
provided a semiconductor device comprising a semiconduc 
tor chip having on a main surface thereof a semiconductor 
element and a plurality of electrodes, a sealing body for 
sealing the semiconductor chip With resin, a chip mounting 
portion disposed in the interior of the sealing body and 
connected to the semiconductor chip, suspending leads for 
supporting the chip mounting portion, a plurality of leads 
exposed partially to outer edge portions of a back surface of 
the sealing body and arranged side by side in the outer edge 
portions, and a plurality of metal thin Wires for connecting 
the plural electrodes of the semiconductor chip and the 
plural leads corresponding thereto With each other, Wherein 
end portions of the suspending leads positioned in an outer 
periphery portion of the sealing body are covered With the 
sealing body on the back surface side of the sealing body. 

[0020] In another aspect of the present invention there is 
provided a method of manufacturing a semiconductor 
device, comprising the steps of providing a lead frame, the 
lead frame having a chip mounting portion, a plurality of 
leads arranged around the chip mounting portion and sus 
pending leads for supporting the chip mounting portion; 
mounting a semiconductor chip onto the chip mounting 
portion; connecting electrodes formed on the semiconductor 
chip and the leads corresponding thereto With each other 
through metal thin Wires; disposing the lead frame onto a 
sealing sheet disposed on a die surface of a resin molding 
die, thereafter clamping the resin molding die in such a 
manner that the plural leads of the lead frame come into 
close contact With the sealing sheet, then sealing the semi 
conductor chip and the plural metal thin Wires With a sealing 
resin to form a sealing body in such a manner that the sealing 
resin is alloWed to lap over back surfaces of the chip 
mounting portion and the suspending leads and portions of 
the back surfaces of the suspending leads corresponding to 
outer edge portions of the sealing body are covered With the 
sealing body; and separating the leads and the suspending 
leads from the lead frame. 

[0021] Effects obtained by the typical modes of the present 
invention as disclosed herein Will be described beloW brie?y. 

[0022] Since end portions of the suspending leads posi 
tioned in the outer periphery portion of the sealing body are 
covered With the sealing body on the side of their back 
surfaces, the suspending leads are not exposed to comer 
portions of the back surface of the sealing body and stand-off 
portions are not formed by the suspending leads. Conse 
quently, When cutting the suspending leads, the comer 
portions of the back surface of the sealing body can be 
supported by a Wide area of a ?at portion of a cutting die, 
Whereby it is possible to prevent chipping of resin. As a 
result, it is possible to improve the quality of the semicon 
ductor device produced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a plan vieW shoWing the structure of a 
semiconductor device according to an embodiment of the 
present invention; 
[0024] FIG. 2 is a back vieW thereof; 

[0025] FIG. 3 is a partial enlarged perspective vieW shoW 
ing the structure of a corner portion of the semiconductor 
device of FIG. 1; 
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[0026] FIG. 4 is a plan vieW shoWing the structure of the 
semiconductor device of FIG. 1 as seen through a sealing 
body; 

[0027] FIG. 5 is a sectional vieW shoWing the structure of 
a section taken along line A-A in FIG. 4; 

[0028] FIG. 6 is a sectional vieW shoWing the structure of 
a section taken along line B-B in FIG. 4; 

[0029] FIG. 7 is a sectional vieW shoWing a modi?cation 
of the structure of the section taken along line A-A in FIG. 
4; 

[0030] FIG. 8 is a partial enlarged plan vieW shoWing the 
structure of FIG. 7 as seen through the sealing body; 

[0031] FIG. 9 is a partial enlarged back vieW shoWing an 
example of pin array on a back surface of a comer portion 
of the semiconductor device of FIG. 1; 

[0032] FIG. 10 is a back vieW shoWing the structure of a 
semiconductor device according to a modi?cation of the 
embodiment of the present invention; 

[0033] FIG. 11 is an assembling ?oW chart shoWing an 
example of a method of manufacturing the semiconductor 
device of FIG. 1; 

[0034] FIG. 12 is a partial sectional vieW shoWing an 
example of a resin injecting method using a plate thickness 
gate in a molding step in the semiconductor device manu 
facturing method shoWn in FIG. 11; 

[0035] FIG. 13 is a partial sectional vieW shoWing an 
example of a resin injecting method using an ordinary gate 
in the molding step in the semiconductor device manufac 
turing method shoWn in FIG. 11; 

[0036] FIG. 14 is a partial enlarged plan vieW shoWing an 
example of a positional relation betWeen a gate and leads in 
case of using the plate thickness gate shoWn in FIG. 12; 

[0037] FIG. 15 is a partial enlarged plan vieW shoWing an 
example of a positional relation betWeen a gate and leads in 
case of using the ordinary gate shoWn in FIG. 13; 

[0038] FIG. 16 is a partial enlarged plan vieW shoWing the 
structure of a frame comer portion shoWn in FIG. 15; 

[0039] FIG. 17 comprises partial enlarged sectional vieWs 
and a partial enlarged side vieW, shoWing an example of 
machining states in manufacturing steps from lead cutting to 
dividing into individual pieces in the semiconductor device 
manufacturing method shoWn in FIG. 11; 

[0040] FIG. 18 is a partial enlarged back vieW shoWing an 
example of pin array on a back surface of a comer portion 
of the semiconductor device of FIG. 1; and 

[0041] FIG. 19 is a partial enlarged perspective vieW 
shoWing the structure of a corner portion of the semicon 
ductor device in case of using the ordinary gate shoWn in 
FIG. 13. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0042] In the folloWing embodiments, as to the same or 
similar portions, repeated explanations thereof Will be omit 
ted in principle except Where required. 
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[0043] Where required for convenience’ sake, the folloW 
ing embodiments Will each be described in a divided manner 
into plural sections or embodiments, but unless otherWise 
mentioned, they are not unrelated to each other, but are in a 
relation such that one is a modi?cation, a detailed descrip 
tion, or a supplementary explanation, of part or the Whole of 
the other. 

[0044] In the following embodiments, When reference is 
made to the number of elements (including the number, 
numerical value, quantity, and range), no limitation is made 
to the number referred to, but numerals above and beloW the 
number referred to Will do as Well unless otherWise men 
tioned and except the case Where it is basically evident that 
limitation is made to the number referred to. 

[0045] Embodiments of the present invention Will be 
described in detail hereinunder With reference to the accom 
panying draWings. In all of the draWings for explaining the 
embodiments, members having the same functions are iden 
ti?ed by the same reference numerals, and repeated expla 
nations thereof Will be omitted in the folloWing description. 

EMBODIMENTS 

[0046] FIG. 1 is a plan vieW shoWing the structure of a 
semiconductor device according to an embodiment of the 
present invention, FIG. 2 is a back vieW thereof, FIG. 3 is a 
partial enlarged perspective vieW shoWing the structure of a 
corner portion of the semiconductor device of FIG. 1, FIG. 
4 is a plan vieW showing the structure of the semiconductor 
device of FIG. 1 as seen through a sealing body, FIG. 5 is 
a sectional vieW shoWing the structure of a section taken 
along line A-A in FIG. 4, FIG. 6 is a sectional vieW shoWing 
the structure of a section taken along line B-B in FIG. 4, 
FIG. 7 is a sectional vieW shoWing a modi?cation of the 
structure of the section taken along line A-A in FIG. 4, FIG. 
8 is a partial enlarged plan vieW shoWing the structure of 
FIG. 7 as seen through the sealing body, FIG. 9 is a partial 
enlarged back vieW shoWing an example of pin array on a 
back surface of a corner portion of the semiconductor device 
of FIG. 1, FIG. 10 is a back vieW shoWing the structure of 
a semiconductor device according to a modi?cation of the 
embodiment of the present invention, FIG. 11 is an assem 
bling ?oW chart shoWing an example of a method of 
manufacturing the semiconductor device of FIG. 1, FIG. 12 
is a partial sectional vieW shoWing an example of a resin 
injecting method using a plate thickness gate in a molding 
step in the semiconductor device manufacturing method 
shoWn in FIG. 11, FIG. 13 is a partial sectional vieW 
shoWing an example of a resin injecting method using an 
ordinary gate in the molding step in the semiconductor 
device manufacturing method shoWn in FIG. 11, FIG. 14 is 
a partial enlarged plan vieW shoWing an example of a 
positional relation betWeen a gate and leads in case of using 
the plate thickness gate shoWn in FIG. 12, FIG. 15 is a partial 
enlarged plan vieW shoWing an example of a positional 
relation betWeen a gate and leads in case of using the 
ordinary gate shoWn in FIG. 13, FIG. 16 is a partial enlarged 
plan vieW shoWing the structure of a frame comer portion 
shoWn in FIG. 15, FIG. 17 comprises partial enlarged 
sectional vieWs and a partial enlarged side vieW, shoWing an 
example of machining states in manufacturing steps from 
lead cutting to dividing into individual pieces in the semi 
conductor device manufacturing method shoWn in FIG. 11, 
FIG. 18 is a partial enlarged back vieW shoWing an example 
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of pin array on a back surface of a comer portion of the 
semiconductor device of FIG. 1, and FIG. 19 is a partial 
enlarged perspective vieW shoWing the structure of a comer 
portion of the semiconductor device in case of using the 
ordinary gates shoWn in FIG. 13. 

[0047] The semiconductor device according to the 
embodiment shoWn in FIGS. 1 to 6 is a small-siZed, non 
leaded semiconductor device in Which plural leads 1a are 
arranged side by side in outer edge portions of a back surface 
311 of a sealing body 3. Reference is made to QFN 5 as an 
example of the semiconductor device of this embodiment. 

[0048] The QFN 5 comprises a semiconductor chip 2, the 
semiconductor chip 2 having on a main surface 2b thereof a 
semiconductor element and plural pads (electrodes) 2a, a 
sealing body 3 for sealing the semiconductor chip 2 With 
resin, a tab 1b as a chip mounting portion connected to the 
semiconductor chip 2, the tab 1b being disposed in the 
interior of the sealing body 3, suspending leads 1e connected 
to the tab 1b at corner portions of the tab to support the tab, 
plural leads 1a arranged side by side in outer edge portions 
of a back surface 311 of the sealing body 3, the leads 111 
having respective to-be-connected surfaces (each being a 
part of each lead) Which are exposed to the said outer edge 
portions, and plural Wires (metal thin Wires) 4 for connection 
betWeen the plural pads 211 formed on the semiconductor 
chip 2 and the plural leads 111 corresponding thereto. End 
portions of the suspending leads 1e positioned in an outer 
periphery portion of the sealing body 3 are covered With the 
sealing body 3 on the back surface 311 of the sealing body. 

[0049] That is, as shoWn in FIG. 2, end portions of the 
suspending leads 1e are not exposed to corner portions of the 
back surface 311 of the sealing body 3, but are embedded in 
the interior of the sealing body 3. HoWever, at each of the 
corner portions of the sealing body 3, a cut face 1h of each 
suspending lead 1e is exposed to a side face of the comer 
portion, as shoWn in FIG. 3. 

[0050] Thus, the end portions of the suspending leads 1e 
positioned in the outer periphery portion of the sealing body 
3 are covered With the sealing body 3 on their back surfaces 
if and are not exposed to the comer portions of the back 
surface 311 of the sealing body 3. According to this structure, 
stand-off portions of the suspending leads 1e (projecting 
portions of the leads from the back surface 311 of the sealing 
body 3) are not formed by resin molding. Consequently, 
When cutting the suspending leads, as shoWn in FIG. 17, the 
corner portions of the back surface 311 of the sealing body 3 
can be supported by a ?at portion 100 of a holder portion 10a 
of a cutting die, the ?at portion 100 having an area Wider 
than a cutting alloWance 1m of each suspending lead 1e. As 
a result, it is possible to prevent the chipping of resin. 

[0051] In the QFN 5 of this embodiment, the tab 1b and 
the suspending leads 1e for supporting the tab are formed 
thin by half etching for example and are embedded in the 
interior of the sealing body 3, as shoWn in FIG. 5. HoWever, 
projecting portions 1 j are formed on back surfaces 1d and 1f 
of the tab 1b and the suspending leads 1e, respectively, and 
are exposed to the tack surface 311 of the sealing body 3. 

[0052] The method for thinning the tab and the suspension 
leads 1e is not limited to half etching, but there may be 
adopted any other method than half etching, such as coining 
for example. In the QFN 5 of this embodiment, the tab 1b 
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and the suspending leads 1e are formed by half-etching the 
other area than the areas corresponding to their projecting 
portions 1j in the stage of fabricating the lead frame 1 (see 
FIG. 12). The areas Which have not been subjected to half 
etching serve as the projecting portions 1j. 

[0053] Since the projecting portions 1 j are thus formed on 
the back surfaces 1d and 1f of the tab 1b and the suspending 
leads 1e, even if the tab 1b and the suspension leads 1e are 
pushed toWard the back surfaces under the resin ?oW 
pressure at the time of resin injection in resin sealing, the 
projecting portions 1j come into contact With a ?lm sheet 
(sealing sheet) 8 on a die surface 9d of a resin molding die 
9, as shoWn in FIG. 12, Whereby the tab 1b and the 
suspending leads 1e are supported by the projecting portions 
1j and no longer shift toWard the back surfaces. Thus, it is 
possible to prevent shifting of the tab 1b toWard its back 
surface under the resin ?oW pressure. 

[0054] Since the projecting portion 1j on the tab 1b is for 
supporting the tab 1b at the time of resin injection to prevent 
the tab from shifting to its back surface side, it is preferable 
that the projecting portion 1 j on the tab be formed centrally 
of the back surface 1d of the tab 1b, as shoWn in FIGS. 5 and 
6. Plural other projecting portions 1j may be provided 
around the central projecting portion 1j. HoWever, it is 
preferable to avoid such arrangement of other projecting 
portions 1j because Wiring is distributed in a layer Which 
underlies the back surface 1d of the tab 1b. As to the tab 1b, 
it is optional Whether a large tab 1b having an area larger 
than the area of the semiconductor chip 2 is to be used or a 
small tab 1b having an area smaller than the area of the 
semiconductor chip 2 is to be used. HoWever, by making 
area of the tab 1b smaller than that of the semiconductor chip 
2, peeling in solder re?oW is prevented and stress in tem 
perature cycle is diminished, so that the packaging reliability 
is improved. 

[0055] As to the suspending leads 1e, as shoWn for 
example in a modi?cation of FIGS. 7 and 8, it is preferable 
that projecting portions 1j be formed on the back surfaces 1f 
of the suspending leads at positions corresponding to the 
corner portions of the semiconductor chip 2. When in 
addition to those projecting portion 1j there is formed a 
projecting portion 1j centrally of the back surface 1d of the 
tab 1b, it folloWs that projecting portions 1j are exposed at 
?ve positions on the back surface 311 of the sealing body 3, 
as shoWn in FIG. 2. 

[0056] Consequently, it is possible to stabiliZe the location 
of the tab 1b and prevent tilting of the tab 1b itself. 

[0057] When the number of pins increases in a multi-pin 
structure, the pin-to-pin pitch tends to become narroWer, so 
from the standpoint of pin array it is preferable that the 
suspending leads 1e be not exposed at the corner portions on 
the back surface 311 of the sealing body 1. For example, in 
the case of QFN 5 having a package siZe of 9 mm><9 mm and 
64 pins, and given that the pin-to-pin pitch is A, the 
pin-to-pin distance at a comer portion is B, and the length of 
a to-be-connected surface as an exposed portion of each lead 
111 is C, as shoWn in FIG. 9, it is preferable to determine 
those siZes so as to satisfy the relation of A>B>C. Also in 
this case it is effective to adopt the QFN structure of this 
embodiment Wherein the suspending leads 1e are embedded 
in the interior of the sealing body 3 at comer portions. As 
shoWn in FIG. 18, as the package siZe becomes smaller With 

Jan. 10, 2008 

consequent increase in the number of pins and narroWing of 
the pin-to-pin pitch, the pin-to-pin distance B at each comer 
portion becomes shorter and therefore it is preferable that 
suspending lead 1e-side corners of leads 111 located at each 
corner portion of the back surface 311 of the sealing body 3 
be tapered (chamfered) as indicated at In. 

[0058] In the QFN 5 of this embodiment, the tab 1b and 
the suspending leads 1e need not alWays be provided With 
projecting portions 1j, and there may be adopted a structure 
Wherein the tab and the suspending leads 1e are not exposed 
at all to the back surface 311 of the sealing body 3, as shoWn 
in a modi?cation of FIG. 10. According to this structure, the 
back surfaces 1d and 1f of the tab 1b and the suspending 
leads 1e are formed thin by half etching and the projecting 
portions 1j are not provided. Also in this case, since the 
suspending leads 1e are not exposed to the corner portions 
of the back surface 311 of the sealing body 3, so that it is 
possible to prevent chipping of resin When cutting the 
suspending leads. 

[0059] In the QFN 5 of this embodiment, as described 
above, since end portions of the suspending leads 1e located 
in the outer periphery portion of the sealing body 3 are 
covered With the sealing body on the back surfaces 1f of the 
suspending leads, the suspending leads 1e are not exposed to 
the comer portions of the back surface 311 of the sealing body 
3 and therefore stand-off portions are not formed by the 
suspending leads 1e. Consequently, When cutting the sus 
pending leads, as shoWn in FIG. 17, the comer portions of 
the back surface 311 of the sealing body 3 are supported by 
the ?at portion 100 of the holder portion 10a of the cutting 
die 10 Which ?at portion 100 has a Wider area than the 
cutting alloWance 1m of each suspending lead 1e, Whereby 
it is possible to prevent chipping of resin. 

[0060] As a result, it is possible to improve the quality of 
QFN 5. 

[0061] Moreover, since the suspending leads 1e are not 
exposed to the corner portions of the back surface 311 of the 
sealing body 3, in a packaging substrate for packaging the 
QFN 5, Wiring can be distributed in areas corresponding to 
the comer portions of the back surface 311 of the sealing body 
3 and hence it is possible to improve the packaging perfor 
mance of the QFN 5. 

[0062] Besides, the projecting portions 1j are provided on 
at least one or both of the back surface 1d of the tab 1b and 
the back surfaces 1f of the suspending leads 1e, so even if 
the tab 1b and the suspending leads 1e are pushed toWard the 
back surfaces of the tab 1b and the suspending leads 1e by 
the resin ?oW pressure at the time of resin injection in resin 
sealing, the projecting portions 1 j come into contact With the 
?lm sheet 8 on the die surface 9d of the resin molding die 
9 to support the tab 1b and the suspending leads 1e, as shoWn 
in FIG. 12. 

[0063] Thus, the tab 1b and the suspending leads 1e are 
supported by the projecting portions 1j and no longer shift 
toWard their back surfaces, so that it is possible to prevent 
shifting of the tab 1b toWard its back surface under the resin 
?oW pressure. Consequently, exposure to the back surface 
1d of the tab 1b and Warping of the sealing body 3 can be 
prevented. Further, it is possible to prevent the height of 
QFN 5 from becoming an off-speci?cation height or prevent 
the occurrence of a poor appearance, Whereby the quality of 
QFN 5 can be improved. 
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[0064] As shown in FIG. 12, the semiconductor chip 2 is 
?xed onto a chip supporting surface 10 of the tab 1b through 
a die bonding material (e.g., silver paste) 6. A back surface 
20 of the semiconductor chip 2 and the chip supporting 
surface 10 of the tab 1b are connected With each other. 

[0065] As shoWn in FIG. 6, the leads 1a arranged side by 
side in outer edge portions of the back surface 311 of the 
sealing body 3 in QFN 5 each have a thick-Walled portion 11', 
a part of Which is exposed as a to-be-connected surface lg 
to the back surface 311 of the sealing body 3. An exterior 
plating such as solder plating or palladium plating is applied 
to the to-be-connected surface lg. 

[0066] The tab 1b, suspending leads 1e and leads 1a are 
each formed by a thin plate such as a thin copper alloy plate 
for example. 

[0067] To match the thinning of the QFN 5, the back 
surface 20 of the semiconductor chip 2 is subjected to back 
grinding to a chip thickness of, for example, 0.2 mm (200 
pm). 

[0068] The Wires 4 as metal thin Wires for connecting the 
pads 2a of the semiconductor chip 2 and the corresponding 
leads 1a With each other are, for example, gold Wires. 

[0069] The sealing body 3 is formed by resin sealing in 
accordance With the molding method. The sealing resin used 
is, for example, a thermosetting epoxy resin. 

[0070] Next, a description Will be given beloW of a method 
of manufacturing the QFN 5 (semiconductor device) of this 
embodiment With reference to the assembling ?oW shoWn in 
FIG. 11. 

[0071] In the case Where the QFN 5 is fabricated to match 
the thinning tendency, a back surface of a semiconductor 
Wafer is subjected to back grinding to thin the Wafer in step 
S1. For example, the back grinding is performed so that the 
Wafer thickness becomes 200 um. HoWever, the back grind 
ing for the semiconductor Wafer for the reduction of thick 
ness is not alWays required. 

[0072] On the other hand, a lead frame 1 is provided. The 
lead frame 1 has a tab 1b on Which a semiconductor chip 2 
can be mounted, plural leads 1a arranged around the tab 1b, 
and suspending leads 1e for supporting the tab 1b. Back 
surfaces 1d and 1f of the tab 1b and the suspending leads 1e 
are formed thin by half etching for example and are respec 
tively provided With projecting portions 1j. 

[0073] Thereafter, die bonding is performed in step S2. In 
this die bonding step, the semiconductor chip 2 is ?xed 
through a die bonding material 6 to a chip supporting surface 
10 of the tab 1b Which is a chip mounting portion of the lead 
frame 1. 

[0074] Subsequently, Wire bonding is performed in step 
S3. In this Wire bonding step, pads 211 on the semiconductor 
chip 2 and the corresponding leads 1a are connected 
together through Wires (metal thin Wires) 4 such as gold 
Wires. 

[0075] Then, resin sealing (molding) is performed in step 
S4. First, as shoWn in FIG. 12, a ?lm sheet 8 as a sealing 
sheet is disposed onto a die surface 9d of a loWer die 9b in 
a resin molding die 9. Further, the lead frame 1 is disposed 
onto the ?lm sheet 8 and thereafter the resin molding die 9 
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is clamped so that to-be-connected surfaces 1g of the plural 
leads 1a come into close contact With the ?lm sheet 8. 

[0076] Subsequently, a sealing resin is alloWed to lap on 
the back surfaces 1d and 1f of the tab 1b and the suspending 
leads 1e, and the semiconductor chip 2 and the plural Wires 
4 are sealed With the resin so that the back surface 1d of the 
tab 1b and the back surfaces 1f of the portions of the 
suspending leads 1e corresponding to outer edge portions of 
a sealing body 3, i.e., the back surfaces 1f of end portions of 
the suspending leads 1e, are covered With the sealing body 
(sealing resin), to form the sealing body 3. 

[0077] When injecting the sealing resin into a cavity 90 
formed in an upper die 9a of the resin molding die 9, as 
shoWn in FIG. 14, a portion of each suspending lead 1e not 
subjected to half etching and located outside an outer 
half-etched area (hatched area P in FIG. 14) of an end 
portion of each suspending lead 1e is pushed doWn by a gate 
portion 9e of the resin molding die 9. In this state, the sealing 
resin is injected into the cavity 90 from gaps 1k each 
corresponding to the lead thickness and formed on both 
sides of each suspending lead 1e as in FIG. 14 through a 
resin injection path 7 extending from a runner 9f to the 
cavity 90 through the gate portion 9e in FIG. 12, to perform 
resin sealing. 

[0078] In this case, since each suspending lead 1e is 
formed thin by half etching, the gate opening expands and 
hence it is possible to improve the ?uidity of the sealing 
resin ?oWing into the cavity 90. 

[0079] Further, as shoWn in FIG. 12, since projecting 
portion 1j are formed on the back surface 1d of the tab 1b 
and the back surfaces 1f of the suspending leads 1e, even 
When the tab 1b and the suspending leads 1e are pushed 
toWard their back surfaces under the resin ?oW pressure at 
the time of resin injection, the projecting portions 1j come 
into contact With the ?lm sheet 8 provided on the die surface 
9d of the loWer die 9b in the resin molding die 9. As a result, 
the tab 1b and the suspending leads 1e are supported by the 
projecting portions 1j and do not shift toWard their back 
surfaces, Whereby the tab 1b can be prevented from shifting 
toWard its back surface under the resin ?oW pressure. 

[0080] Consequently, exposure to the back surface 1d of 
the tab 1b and Warping of the sealing body 3 can be 
prevented. Further, it is possible to prevent the height of 
QFN 5 from becoming an off-speci?cation height or prevent 
the occurrence of a poor appearance. Thus, the quality of 
QFN 5 can be improved. 

[0081] As shoWn in a modi?ed example of FIGS. 13 and 
15, the gate opening may be disposed above the suspending 
leads 1e to form such a resin injection path 7 as shoWn in 
FIG. 13. Also in this case, since the gate opening expands, 
it is possible to improve the ?uidity of the sealing resin 
?oWing into the cavity 90. In this resin injecting method 
using the ordinary gate, as shoWn in FIG. 19, a resin burr 3b 
is formed on the surface side of each suspending lead 1e 
after the end of resin molding. When cutting each suspend 
ing lead 1e, therefore, the back surfaces of the comer 
portions of the sealing body 3 are supported by a cutting die 
10 and in this state a cutting punch 10d is advanced from the 
surface side (upper side) of the sealing body 3 to cut the 
suspending lead 1e. 

[0082] Therefore, the cutting of each suspending lead 1e 
can be done using the cutting die 10 provided With a holding 
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portion 10a of a ?at surface (?at portion 100) Without 
forming a concave groove for escape from the resin burr 3b 
in the holder portion 10a of the cutting die (see FIG. 17). 

[0083] FIG. 16 shoWs a positional relation betWeen an 
outer periphery line of the sealing body 3 de?ned When 
sealing is performed by this resin injecting method and a half 
etching area P (hatched area P in FIGS. 15 and 16) of each 
suspending lead 1e. Since the half etching area P of the 
suspending lead 1e extends to both inside and outside of a 
corner portion of the sealing body 3, it is possible to realiZe 
the structure Wherein the back surfaces 1f of end portions of 
the suspending leads 1e are covered With the sealing body 3 
(sealing resin). 
[0084] Thus, since the suspending leads 1e are not 
exposed to the comer portions of the back surfaces 311 of the 
sealing body 3, stand-off portions are not formed by the 
suspending leads 1e. 

[0085] However, since the resin molding is carried out in 
a state in Which the to-be-connected surfaces 1g of the plural 
leads 111 other than the suspending leads 1e are put in close 
contact With the ?lm sheet 8 and are alloWed to slightly sink 
into the ?lm sheet 8, the to-be-connected surfaces 1g of the 
leads 111 can be projected from the back surface 311 of the 
sealing body 3 after resin sealing and it is possible to form 
a stand-off portion in each lead 1a. 

[0086] After the end of resin sealing, lead cutting is 
performed in step S5 shoWn in FIG. 11. 

[0087] In this lead cutting step, as shoWn in step S5 in FIG. 
17, cutting alloWances 1m of the leads 1a are sandWiched 
and ?xed in betWeen holder portions 10a and presser por 
tions 10b of the cutting die 10 While the back surface 311 of 
the sealing body 3 is alloWed to face up. In this state, the 
cutting punch 10d is advanced from the back surface 311 side 
(above side) of the sealing body 3 to cut the plural leads 1a. 

[0088] That is, each lead 111 is formed With a stand-off 
portion on the back surface 311 side of the sealing body 3 and 
it is preferable that a lead burr formed on the cut surface of 
each lead be formed on the surface side of each lead. When 
cutting the leads, therefore, it is not that the to-be-connected 
surface 1g as the back surface of each lead 111 is held, but the 
surface side of each lead is held, and in this state the cutting 
punch 10d is advanced from the back side (from above) of 
the leads 1a to cut the leads. 

[0089] As a result, a lead burr formed on the cut surface 
of each lead 111 can be formed so as to face the surface side 
of each lead, Whereby When the QFN 5 is soldered to a 
packaging substrate, it is possible to increase the soldering 
area. 

[0090] Thereafter, the manufacturing ?oW shifts to a 
marking step S6 shoWn in FIG. 11. In this marking step, as 
shoWn in FIG. 17, ?rst the sealing body 3 is turned upside 
doWn so that the surface side of the sealing body 3 faces up. 
In this state, a desired marking is performed from the surface 
side of the sealing body 3 by applying, for example, a laser 
beam 11 to the surface of the sealing body. 

[0091] Thereafter, the manufacturing ?oW shifts to a step 
of dividing into individual pieces shoWn as step S7 in FIG. 
11. In this step, as shoWn in step S7 in FIG. 17, While 
alloWing the surface of the sealing body 3 to face up, the 
cutting punch 10d is advanced from the surface side of the 
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sealing body 3 to cut the leads 1e for division into individual 
pieces. That is, in the QFN 5 of this embodiment, the 
suspending leads 1e are not formed With stand-off portions, 
so When cutting the suspending leads, outer edge portions of 
the back surface 311 of the sealing body 3 corresponding to 
end portions of the suspending leads 1e can be supported by 
the ?at portion 100 of the holder portion 10a in the cutting 
die 10 Which ?at portion 100 has an area sufficiently Wider 
than the cutting alloWance 1m of each suspending lead 1e. 
In this state it is possible to cut the suspending leads. 

[0092] Consequently, the inverting step Which is per 
formed in the use of the plate thickness gate can be omitted 
and it is possible to prevent the occurrence of resin chipping 
When cutting the suspending leads in the use of the ordinary 
gate, Whereby the quality of QFN 5 can be improved. 

[0093] Thus, in assembling the QFN 5 of this embodi 
ment, both marking step and the step of dividing into 
individual pieces (cutting the suspending leads) can be 
carried out in a state in Which the surface side of the sealing 
body 3 faces up. Besides, the inverting step of inverting the 
sealing body 3 so as to let the back surface of the sealing 
body face up can be omitted. Therefore, it is also possible to 
use a continuous processing apparatus Which can perform 
both marking operation and suspending lead cutting opera 
tion. As a result, it becomes possible to reduce the manu 
facturing cost. 

[0094] In the suspending lead cutting step, irrespective of 
Whether the marking step is used or not, the effect of 
preventing the chipping of resin can be attained by advanc 
ing the cutting punch 10d from the surface side of the sealing 
body 3. HoWever, even if the cutting punch 10d is advanced 
from the back surface 311 side of the sealing body 3, it is 
possible to obtain the effect of diminishing the chipping of 
resin. Therefore, in the case Where the marking step is not 
carried out or is carried out after dividing into individual 
QFNs 5, the lead cutting and suspending lead cutting step 
may be carried out While alloWing the back surface 311 of the 
sealing body 3 to face up. 

[0095] The dividing step by cutting suspending leads is 
folloWed by storage shoWn in step S8 in FIG. 11 to store the 
QFN 5 in a tray (or a magaZine). The procedure may be 
changed such that the lead cutting and suspending lead 
cutting step is preceded by the marking step, and after 
completion of the dividing step, the manufacturing ?oW 
shifts to storage shoWn in step S8 in FIG. 11. HoWever, When 
the marking step is carried out before the lead cutting step, 
there is a fear that the mark may be scratched or vanish in 
Washing after the cutting of leads. 

[0096] Although the present invention has been described 
above on the basis of embodiments thereof, it goes Without 
saying that the present invention is not limited to the above 
embodiments, but that various changes may be made Within 
the scope not departing from the gist of the invention. 

[0097] For example, although reference has been made in 
the above, embodiments to QFN 5 as an example of the 
semiconductor device according to the present invention, the 
semiconductor device may be any other semiconductor 
device than QFN insofar as it is a non-leaded type of a 
structure Wherein end portions of suspending leads 1e are 
not exposed to comer portions of the back surface 311 of the 
sealing body 3. 



US 2008/0006916 A1 

[0098] The present invention is suitable for the technique 
of manufacturing electronic devices and semiconductor 
devices. 

1. A semiconductor device comprising: 

a semiconductor chip having a main surface, a back 
surface, a semiconductor element and a plurality of 
electrodes, the semiconductor element and the plural 
electrodes being formed over the main surface of the 
semiconductor chip; 

a sealing body for sealing the semiconductor chip With 
resin; 

a chip mounting portion disposed in the interior of the 
sealing body and connected to the semiconductor chip; 

suspending leads for supporting the chip mounting por 
tion; 

a plurality of leads exposed partially to outer edge por 
tions of a back surface of the sealing body and arranged 
side by side in the outer edge portions; and 

a plurality of Wires for connecting the plural electrodes of 
the semiconductor chip and the plural leads corre 
sponding thereto With each other, 

Wherein end portions of the suspending leads positioned 
in an outer periphery portion of the sealing body are 
covered With the sealing body on the back surface side 
of the sealing body. 

2. A semiconductor device according to claim 1, Wherein 
a projecting portion is formed over a back surface opposite 
to the chip mounting side of the chip mounting portion, the 
projecting portion being exposed to the back surface of the 
sealing body. 

3. A semiconductor device according to claim 1, Wherein 
projecting portions are formed over back surfaces opposite 
to the chip mounting side of the suspending leads, the 
projecting portions being exposed to the back surface of the 
sealing body. 

4. A semiconductor device according to claim 1, Wherein 
a projecting portion is formed centrally of a back surface 
opposite to the chip mounting side of the chip mounting 
portion, and projecting portions are formed over back sur 
faces opposite to the chip mounting side of the suspending 
leads, the projecting portions of the chip mounting portion 
and the suspending leads being exposed to the back surface 
of the sealing body. 

5. A semiconductor device according to claim 1, Wherein 
a projecting portion is formed over a back surface opposite 
to the chip mounting side of the chip mounting portion, and 
projecting portions are formed over back surfaces opposite 
to the chip mounting side of the suspending leads at posi 
tions corresponding to comer portions of the semiconductor 
chip, the projecting portions of the chip mounting portion 
and the suspending leads being opposed to the back surface 
of the sealing body. 

6. A semiconductor device according to claim 1, Wherein 
a plurality of projecting portions are formed over a back 
surface opposite to the chip mounting side of the chip 
mounting portion, and projecting portions are formed over 
back surfaces opposite to the chip mounting side of the 
suspending leads, the projecting portions of the chip mount 
ing portion and the suspending leads being exposed to the 
back surface of the sealing body. 
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7. A semiconductor device according to claim 6, Wherein 
the chip mounting portion and the suspending leads are 
half-etched in other areas than the respective projecting 
portions. 

8. A semiconductor device according to claim 1, Wherein 
back surfaces opposite to the chip mounting side of the 
suspending leads are covered With the sealing body and not 
exposed to the back surface of the sealing body. 

9. A semiconductor device according to claim 1, Wherein 
the area of the chip mounting portion is smaller than the area 
of the semiconductor chip. 

10. A method of manufacturing a semiconductor device, 
comprising the steps of: 

(a) providing a lead frame, the lead frame including a chip 
mounting portion, a plurality of leads arranged around 
the chip mounting portion, and suspending leads for 
supporting the chip mounting portion; 

(b) mounting a semiconductor chip over the chip mount 
ing portion; 

(c) connecting electrodes formed over the semiconductor 
chip and the leads corresponding thereto With each 
other through Wires; 

(d) disposing the lead frame over a sealing sheet disposed 
over a die surface of a resin molding die, thereafter 
clamping the resin molding die in such a manner that 
the plural leads of the lead frame come into close 
contact With the sealing sheet, then sealing the semi 
conductor chip and the Wires With a sealing resin to 
form a sealing body in such a manner that the sealing 
resin is alloWed to lap over back surfaces of the chip 
mounting portion and the suspending leads and por 
tions of the back surfaces of the suspending leads 
corresponding to outer edge portions of the sealing 
body are covered With the sealing body; and 

(e) separating the leads and the suspending leads from the 
lead frame. 

11. A method according to claim 10, Wherein the sealing 
With the sealing resin is carried out by injecting the sealing 
resin into a cavity of the resin molding die in the step (d) in 
such a manner that the sealing resin is injected into the 
cavity through gaps each corresponding to the thickness of 
each of the leads and formed on both sides of each of the 
suspending leads While pressing doWn the outside of an end 
portion of the suspending lead by a gate portion of the resin 
molding die. 

12. (canceled) 
13. (canceled) 
14. A semiconductor device comprising: 

a lead frame, the lead frame including a chip mounting 
portion, suspending leads connected to the chip mount 
ing portion, and a plurality of leads arranged around the 
chip mounting portion; 

a semiconductor chip disposed over the chip mounting 
portion, the semiconductor chip including a plurality of 
semiconductor elements and a plurality of electrodes; 

a plurality of Wires for electrically connecting the plural 
electrodes of the semiconductor chip and the plural 
leads With each other; and 

a resin body for sealing the semiconductor chip, the chip 
mounting portion, the plural Wires and the plural leads, 




