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FLAGLESS SEMICONDUCTOR ?ACKAGE 

Background of the Invention 

This invention relates, in general, to molded 

semiconductor packages, and more particularly to a molded 

s~miconductor package having a flagless leadframe. 

10 Molded semiconductor packages generally comprise a 

semiconductor die mounted on the flag of a metal leadf rarne 

wherein the semiconductor die is electrically connected to 

the leads of the metal leadframe by wire bonds. The 

semiconductor die, the wire bonds and the leadframe, 

15 excepting the leads, are then encapsulated in plastic. 

There are many problems inherent with this type of package. 

These problems include the package being relatively thick, 

asymmetric, and having a maximum number of material 

interfaces. An asymmetric package creates increased bonding 

20 stresses that act on the die while material interfaces cause 

a molded semiconductor package to be more susceptible to 

failure during vapor phase, solder dip, infra red and high 

stress testing. 

A prominent test for molded semiconductor packages is 

25 to saturate them with moisture or water vapor, followed 

within a short time by immersion in either a solvent vapor 

or a liquid solder at or above the soldering temperature. 

Water absorption in some currently use~·plastic molded 

package~ has been measureA by a w{ight gain of O. 4 '% • Upon 

30 sudden heating, this water will vaporize and rapidly build 

up pressure. This results in packages that may crack, and 

in extreme cases, literally blow apart. This test is 

particular destructive if there is condensed wate~ in 

package voids that generally occur at the material 

35 interfaces. Even if the molding is perfect, voids may st i l ! 

be produced as a result of mechanical stresses in :~e 
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package due to thermal expansion differences between the 

molding compound, mounting flag and silicon die. 

Cracks in the molding compound have occurred between 

the d~e and flag, die and molding compound and the flag and 

5 .molding compound. It is also corrunon for voids to occur at 

the die bQnd areas. Cracks and separations in the molded 

semiconduct~r packages are especially detrimental in that 

they cause da'Rlage to the wire bonds as well as to the die. 

It is common f~ large amounts of stress to act upon the 

10 semiconductor di~~ especially at the sides and corners as a 

crack propagates t~roughout the plastic molding compound. 

Commonly, a separatfQn of the passivation layer from the 

remainder of the die J.'lesults and causes damage to the metal 

circuitry of the semico~ductor die. Of course, this results 

15 in failure of the semicon~uctor device. Therefore, it would 

be highly desirable to havE a molded semiconductor package 

that is thin, symmetrical so as to eliminate various bonding 

stresses and has a minimum number of material interfaces so 

as to reduce the number of void's contained therein. 

20 Another problem commonly en~ountered with the use of 

molded semiconductor packages is e.hat of heat dissipation. 

It is desirable for heat to flow out of the package through 

the metal leads because only a minimal amount of heat will 

actually flow out through the plastic encapsulation itself. 

25 Heat often encounters difficulty in fld+oting from the die to 

the leads and is essentially trapped wit~in the plastic 

package. This heat is liable to cause te~perature cycling 

damage due to the thermal expansion coeff i~ient mismatch of 

the various materials as well as inhibiting device 

30 performance. Therefore, an improved thermal ~ath would also 

be highly desira.b.le. 

35 

Sununary of the Invention 

Accordingly, it ls an object of the present i~ventlon 

to provide a molded ~emiconductor package having a ~lagless 

ti 
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leadframe that allows for a thin package without wafer 

thinning. 

5 It is an additional object of the present invention 

to ~rovide a molded semiconductor package having a flagless 

lead:!=rame that has a minimum number of material interfaces. 

Yet a further object of the present invention is to 

provide a molded semiconductor package having a flagless 

10 leadframe that attempts to reduce the failure rate due to 

moisture saturation. 

An object of a preferred embodiment of the present 

invention is to provide a molded semiconductor package 

having a flagless leadfram.e that is less susceptible to 

15 thermal cycling stress damage. 

The foregoing and other objects and advantages are 

achieved in the present invention by one embodiment in 

which, as a part thereof, makes use of a flagless 

leadframe. A semiconductor die is mounted either within a 

20 die op.ening of the leadfram.~ and essentially coplanar with 

it or on the leadframe itself, directly above a die 

opening. This allows for thinner, more symmetrical 

packages having a minimum nwnbe~ of material interfaces. 

It is also possible to include gu~rd rings for protection 

25 of the semiconductor die as well as. heat spreaders to 

enhance the dissipation of heat to the leads. 

30 

'.35 

Brief Description of the D~awings 

FIG. 1 is an enlarged top-view of a. portion of a 

first embodiment of the present invention; 

FIG. 2 is an enlarged cross-sectional view of a 

portion of the first embodiment of the present \nvention 

taken from line 2-2 of FIG. l; 
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FIG. 3 is an enlarged top-view of a portion of a second 

embodiment of the present invention; 

FIG. 4 is an enlarged cross-sectional view of a portion 

of the second embodiment of the present invention taken from 

5 line 4-4 of FIG. 3; 

~iG. 5 is an enlarged top-view of a portion of a third 

embodime.pt of the present. invention; 

FIG. 6 is an enlarged cross-sectional view of a portion 

of the third embodiment of the present invention taken from 

10 line 6-6 of ~IG. 5; 

FIG. 7 is an enlarged top view of a portion of a fourth 

embodiment of t~e present invention; 

FIG. 8 is an enlarged cross-sectional view of a portion 

of the fourth embod{ment of the present invention taken from 

15 line 8-8 of FIG. 7; 

FIG. 9 is an enla~ged cross-sectional view of a portion 

of an embodiment of the'Present invention including a heat 

spreader; 

FIG. 10 is an enlarged cross-sectional view of a 

20 portion of an embodiment of ~e present invention including 

a heat spreader; and 

25 

FIG. 11 is an enlarged cro9.$-sectional view of a 

portion of an embodiment of the p~esent invention including 

a heat spreader with an exposed hea~ dissipation path. 

Detailed Description of the {nvention 

FIG. 1 is an enlarged top view and FIG_. 2 is an 

30 enlarged cross-sectional view taken from lin~ 2-2 of FIG. 1 

of portions of a molded semiconductor package having a 

flagless leadframe 22a. A semiconductor die 10~ includes a 

first surfa&e·i2a, a second surface 14a, sides l~a and 

corners 18a. Semiconductor die lOa is disposed in die 

35 opening 20a of leadframe 22a which is larger than t~e 

periphery of semiconductor die lOa in this embodimen'C. 

Leadframe 22a further includes corner leads 24a which serve 
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to bond semiconductor die lOa to leadframe 22a and 

electrical bonding leads 28a which serve as electrical 

conta_ct!?. to the semiconductor package. In this. embodiment, 

an org_~.i:c adhesive 26a .ls employed to bond die bonding 

5 leads 24a to semiconductor die lOa at corners 18a although 

an organic adhesive could be used. Leads other than corner 

leads 24a may be used to bond semiconductor die lOa to 

leadframe 22a. For example, certain leads 28a could be 

bonded to semiconductor die lOa at its sides 16a, in which 

10 case corner leads 24a could be used to make electrical 

contacts. Electrical bonding leads 28a are selectively wire 

bonded to semiconductor die lOa to form the electrical 

contacts. One skilled in the art will recognize that us~d 

electrical bonding leads 28a may be included in leadframe 

15 22a to enhance heat dissipation. 

An encapsulation 30a is shown disposed about 

semiconductor die lOa as well as portions of corner leads 

24a and electrical bonding leads 28a. One skilled in the 

art will understand that the wire bonds (not shown) are also 

20 encapsulated by encapsulation 30a. It should be noted that 

electrical bonding leads 28a extend from encapsulation 30a 

to serve as external contacts to the molded package. 

Encapsulation 30a is comprised of molded plastic -in this 

embodiment, however, it should be understood that many well 

25 known encapsulates may be employed. 

t't should be noted that the semicon.ductor package 

illustrated by FIGS. 1 and 2 is substa~tially synunetrical. 

This is because leads 24a and 28a are essentially coplanar 

with semiconductor die lOa. Because the package is 

30 symmetrical, some stresses are reducet\and semiconductor die 

lOa is s~~~~t to lesser amounts of stress. Further, the 

absence of a flag in leadframe 22a allows for a thinner 

package which is always desirable to save space. 

Additionally, there are a limited number of material 

35 interfaces because there is no flag and no die bond material 

bonding semiconductor die lOa thereto. 
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FIG. 3 is an enlarged top view and FIG. 4 is an 

enlarged cross-sectional view taken from line 4-4 of FIG. 3, 

of portions of a molded semiconductor package having a 

flagless leadframe 22b. In this embodiment, the periphery 

5 of semiconductor die lOb is larger than die opening 20b, 

depicted by dotted line 32. Second surface l4b of 

semiconductor die lOb is bonded to leadframe 22b above die 

opening 20b. Again, semiconductor die lOb is bonded to 

leadframe 22b by organic adhesive 26b although other 

10 adhesives may be employed. Although the embodiment depicted 

if FIGS. 3 and 4 is not symmetrical, it includes a reduced 

number of mate~ial interfaces because it contains no flag 

and does not ha~ a complete layer of die bond material. 

The reduced numbe~ of material interfaces creates fewer 

15 voids within the semJ,.conductor package thereby making it 

less susceptible to mo,.isture saturation. 

FIG. 5 illustrates an enlarged top view and FIG. 6 is 

an enlarged cross-sectiori~l view taken from line 6-6 of FIG. 

5 of portions of a molded ~miconductor package having a 

20 flagless leadframe 22c. Thi~ embodiment further inc~udes a 

guard ring 34. Guard ring 34 ·'.i.._s a part of leadframe 22c in 

this embodiment and is comprised of the same material as 

leadframe 22c. It can be seen thA,_t guard ring 24 attaches 

to support leads 36 of leadframe 22~. Guard ring 34 is not 

25 physically connected to electrical bd(l.ding leads 28c and 

therefore, does not hinder electrical ~onnections within the 

package. 

Guard ring 34 defines the periphery ~f die opening 20c. 

Semiconductor die lOc is disposed in die o~ning 20c.and is 

30 bonded thereto by organic adhesive 26c at it's corners 18c. 

Again, it should be understood that semiconduator die lOc 

may be bonded to guard ring 34 of leadframe 22c by organic. 

adhesive 26c or another adhesive at its sides 16'c. Because 

guard ring 34 protects the high stress sides 16c ~nd corners 

35 18c of semiconductor die lOc, stress does not read~ly damage 

it and the lifetime of the semiconductor package is thereby 

increased. Again, it should be noted that a symmetrical 

1 i 



package has been created. This is extremely beneficial for 

the reasons discussed earlier. 

FIG. 7 is an enlarged top view and FIG. 8 is an 

enlarged cross-sectional view taken from line 8-8 of FIG. 7 

5 of portions of a molded semiconductor package having a 

flagless leadframe 22d. This embodiment includes a guard 

ring 38 that is not part of leadframe 22d. Guard ririg 38 

may be comprised of metal, plastic, silicon, ceramic or one 

of many other materials having coefficient of thermal 

10 expansion similar to the material of leadframe 22d. It 

should be understood guard ring 38 may be comprised of a 

different material than leadframe 22d. Guard ring 38 is 

disposed around semiconductor die lOd and is bonded thereto 

by organic adhesive 26d. Again, semiconductor die lOd is 

15 bonded to guard ring 38 at corners lSd, however, it should 

be understood that bonding may occur at sides 16d. Guard 

ring 38 is also bonded to bondi~g leads 42 of leadframe 22d. 

Although an organic adhesive 40 is employed in this 

embodiment to adhere bonding leads 42 to guard ring 38, it 

20 should be understood that many other adhesives may be used. 

Guard ring 38 serves to protect the high stress areas of 

semiconductor die lOd as does guard ring j4, discussed 

earlier. Again, the resultinq package is relatively thin, 

substantially symmetrical and has a minimum number of 

25 material interfaces due to the exclusion of a leadframe 

flag. 

FIGS. 9, 10 and 11 are edlarged cross-sectional views 

of portions of molded semiconductor packages having flagless 

leadframes. A commonly encountered problem of packages of 

30 this type is the dissipation ot heat given off by 

semiconductor die 10. Generally, the majority of heat 

dissipates from the package th;.rough metal leads 44 while a 

minimal amount of heat dissip~~es through plastic 

encapsulation 30. A heat spr~der 46 serves to transfer 

35 heat from semiconductor die 10 to metal leads 44. Heat 

spreader 46 is comprised of copper in this embodiment, 



B 

however, it should be understoqd chat many qood chermal 

conduccin9 macerials may be em~lo;ed. 

FIG. 9 il1uscraces an insu~tinq adhesive 48 being 

disposed becYeen heat spreader' _4 6 and semi.conductor die 10. 

5 Insulatinq adhesive 48 roay be qomprised of a material such 

as polyi~ide, however it should be underscood that many 

other elect~ically insulatinq -aterials may be employed. 
I 

Because of che chinness of ins~laeing adhesive 48, heat vill 

easily dissipate from semicond~cor die 10 through 

10 electrical. insi;i1ato:r: 48 co heat spreader 4 6. Once the heat 

dissipates to heac spreader 46, it will travel towards.end 

50 of heat spreader 46 and then dissipate through plastic 

encapsulation 30 to metal leads 44. FIG. 10 is very similar 

to FIG. 9 except that insulating adhesive 48 is further 

15 disposed between metal leads 44!, heat spreader 46 and 

semiconductor die 10 in a predetermined position and 

therefore, no other adhesives need be used. 

FIG. 11 illustrates a sli~htly different method of 

enhancing the dissipation of h~at from semiconductor die 10. 

20 Insulating adhesive 48 extends. alonq the len9th of beat 

spreader 46 so that it contac~ metai support leads 44 as 

well as heat spreader 46. He~e, insulator 48 also prevents 

shorting. In FIGS. 10 and 11,. heat does not have to 

dissipate at al1 through p1as~ic encapsulation 30 in order 

25 to re{lc:h metal. support lead~ 4·4. FIG. 11 also discloses a 

recess 52 in plast~c encapsula~ion JO that exposes heac 

spreader 46. As a result, heat may dissipa~e from the 

semiconductor package directly through heat spreader 46 

~ithout the need of dissipatin~ through p1astic: 

30 encapsula~1on 30 or metal supporc leads 44. 
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CLAIMS 

l A molded semiconductor package having a flagless 

S leadfra~e C22) comprising: 

a se~iconductor die (10) having a first surface (12), a 

second surf.ace (14), sides (16) and corners (14); the 

invention be~g charcterized by: 

a flagle9'$ leadframe (22) including leads (28) and a 

10 die opening (20\, said leadframe (22) being physically 

bonded to said semiconductor die (10) and further, said 

leads (28) of said leadframe being electrically connected to 

said semiconductor ~e (10) in a selective manner; and 

an encapsulation (30) disposed about said semiconductor 

15 die (10) and said lead~ame (22) except for said leads (28) 

which protrude therefrom, 

2. The molded semicon~uctor package of claim l wherein 

the die opening (20) is larg~ than the semiconductor die 

20 (10) disposed therein, the lea~frame (22) is essentially 

coplanar with said semiconducto~ die (10) and said package 

is substantially symmetrical. 

3. The moided semiconductor pa~kage of claim 2 wherein 

25 the leadframe (22) is bonded to one o~ both of the sides 

(16) and corners (18) of the semiconduetor die (10_) by an 

organic adhesive (26). 

4. The molded semiconductor package o~ claim 2 further 

30 comprising a guard ring (34) being disposed ~bout the 

semiconductor die (10), said guard ring (34) ~eing a part of 

the leadframe (22) or separate from said leadf:;\\me (22). 

5. The molded semiconductor package of clai~ 4 ~herein 

35 the guard ring (34) is disposed between the leadfr~me (22) 

and the semiconductor die (10) and is bonded to at least one 

! : 
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or Doth of the sides (16) and corners (18) of said 

semi~onductor (10) die by an organic adhesive (26). 

6. The molded semiconductor package of claim 1 wherein 

5 . the die ogening (20) is smaller than the semiconductor die 

{10) and the second surface (14) of said semiconductor die 

(10) is bond'ed to the leadframe (221 above said die opening 

( 20) • 

10 

15 

7. The mol~ed semiconductor package of claim l further 

comprising a thermally conductive heat spreader (4 6) coupled· 

to the second surfa~e (14) of the semiconductor die (10) by 

an insulating ad.hesi~ material (48). 

8. The molded semi~onductor package of claim 1 wherein 

the thermally conductive Aeat spreader (46) is coupled to 

the leads (28) of the lead~ame (22) by an insulating 

adhesive material (48) . 

20 9. The molded semiconductQr package of claim 1 wherein 

the thermally conductive heat sp~eader (46) is not 

completely encapsulated by the enc\3.psulation (30) . 


