1 SC07565T METHOD OF PROCESSI NG A SEM CONDUCTCR CHI P
PACKAGE Background of the Invention 5 This invention relates, in general,
to”processi ng of seniconductor packages, including, but not linited to, a
nmet hod of renoving dambars fromthe | eads of a sem conductor chip package.
10 Some sem conductor chips or integrated circuits are packﬁg?d by
bonding the chip to a | eadfrane having | eatds. The | eadfrane i s 4%
encapsul ated by a nold conpound typically conprised of a plastic. Before

encapsul ation, damy@rsomicr TROTESING AeskredonDeeror Rerorsackacef the 15
| ead frame which is to be encapsul ated. During the encapsul ati on process,

nol d conpound fills the area between the | eads up to the dam bars. The dam
bars act to stop or prevent the nold conmpound from fl owi ng out between the

| eads past the dam bars. gﬁ&ﬁ?égéﬁgl%ﬁppﬁéifﬁbéﬁﬁﬁgkexcess nol d
[

conpound is formed on the Iea e area on h the sem conduct or
chip is bohded on the lead franme. The dam bars al so keep the | eads

copl anar and propergy; AliirgRed idw ragatls, assepdlorPl 0a&s Drddediagrast . the
dam bars and the excess nold conmpound, 25 wer e S|nultaneously removed after
encapsul ati on. sqqﬁgonductor packages, including, but not limited to, a

method of removing dam bars from the leads of a
semiconductor chip package.
10 ' Some semiconductor chips or integrated circuits are
packaged by bonding the chip to a leadframe having leads.
The leadframe is then encapsulated by a mold compound
typically comprised of a plastic. Before encapsulation,
dam bars are formed on the leads near the portion of the
15 lead frame which is to be encapsulated. During the
| encapsulation process, mold compound fills the area between
the leads up to the dam bars. The dam bars act to stop or
prevent the mold compound from flowing out between the
leads past the dam bars. However, a small portion of
20 excess mold compound is formed on the lead adjacent the
area on which the semiconductor chip is bonded on the lead
frame. The dam bars also keep the leads coplanar and
properly aligned during the assembly process.
In the past, the dam bars and the excess mold compound
25 were simultaneously removed after encapsulation. The
removal of both the dam bar and the excess mold compound
was done simultaneously by mechanically pushing on a
"portion of the dam bar and a portion of the excess mold
compound.away from the leads. This was typically done with
30 a tool called a punch. A disadvantage of this method was
that cracks or chips may be created on the adjacent mold
compound. Upon plating of the 1eadframe thereafter,
plating and/or solder materials entered the cracks in the
mold compound between the leads, which potentlally caused
35 reliabiiity problems or electrical failures. Thus, it
would be desirable to process the semiconductor chip



renoval of both the dam bar and the excess nold conpound was done

Si rrul ttaneously by nmechanically pushing on a portion of the dam bar and a
portlon of the excess nmold compound away fromthe | eads. This was typically
done with 30 a tool called a punch. A disadvantage of this nmethod was that
cracks or chips may be created on the adjacent nold conpound. Upon plating
of the leadfrane thereafter, plating and/or 2sol der materials entered the
cracks in the nold conpound between the | eads, which potentially caused 35
reliability prddieige oitHRad dredltihgi bubeks ofhelsipd timaild R gesi rabl e
to process the senmi copductor chip 2 package wi thout creating cracks or
chips in the M@ EBHpound. Anot her nmethod of renoving the dam bars and the
excess nol d conpourfchodriteni Infewtsaidngafarlemseingrthmmggemsarandﬂﬁm Bxcaser
trimmng syst f [ S | und
howeverg |¥ |§T(8r%urggﬁc°% %\él co %It%qli% g‘Slﬁ gxlé%%%cgrfﬂ*ﬁgggrgys{%v\%ul gﬁl’gle

desirabl e Po ﬂl@%tﬁ@m@m@Y@ﬁe&w noKi ngevsent heraghs @omdvmsd tey thsi ng a

| ess costly r“ﬁd}&%ent mold compound, however, it is much more _
complicated and expensive to use. It would be desirable to

prevent chipping or cracking of the mold compound by using
a less costly method.
10

Summary of the Invention

In accordance with the present invention, a method of

15 processing a semiconductor chip package is disclosed. This
chip package has a dam bar formed on a lead and excess mold
compound abutting the dam bar. The dam bar and excess mold
compound form a bond. In the preéent invention, the dam
bar is removed by first moving the dam bar in a manner in

20 which the bond between the dam bar and the excess mold
compound is broken and then the dam bar is moved further to
completely remove the dam bar from the lead.

25 Brief Description of the Drawings

FIG. 1 illustrates a side-~view of an embodiment of a
semiconductor chip package to be processed in the present
invention;

30 FIG. 2 illustrates a side-view of a semiconductor
package processed according to the prior art;

FIG. 3 illustrates a side~view of a semiconductor
package processed according to an embodiment of the present
invention in a beginning stage of processing; and

35 FIG. 4 illustrates the semiconductor chip package
processed according to an embodiment of the présent
invention in a further stage of processiné.



10 Sunmary of the Invention In accordance with the present invention, a
met hod of 15 processing a sem conductor chip package is disclosed. This
cHi p package has a dam bar fornmed on a | ead and excess nold conpound
abutting the dam bar. The dam bar and excess nold conpound forma bond. In
the present invention, the dambar is renoved by first noving the dam bar
in a manner in 20 mhlch t he bond between the dam bar and the excess nold
conmpound is broken and then the dambar is noved further to conpletely
renove the dam bar fromthe |ead. 25 Brief Description of
the Drawings FIG 1 illustrates a side-view of an enbodi nent of a

sem conduct or chip package to be processed in the present invention; 30

FIG 2 illustrates a sidepaieMi&d DesteAiptabdUsFOrhRapkagends ocessed
according to the prior art; FIG 3 illustrates a side-view of a

sem conduct or package processed according to an enbodi nent of the present
invention $n a begFagi.ng iﬂagstnatqas oz esdergrieaandf3a semiconBliGtof

ustrates | DRCARRCondRLgh o' poRRe kaas JupGeSIedacgpedenn (o an

enbodi nent of esen I'nvention Tn age processi ng.
invention. What is shown 1s a simplified drawing of a

semiconductor package 10 wherein a mold compound 11
encapsulates a lead frame having at least one lead 17.

10 During the encapsulation, excess mold compound 12 is formed
between portions of lead 17. The distinction between
excess mold compound 12 and mold compound 11 is illustrated
by dotted line 13 for convenience only. A dam bar 15 is
formed as a part of lead 17 in order to maintain lead

15 coplanarity and to prevent excess mold compound 12 from
being formed past dam bar 15. The encapsulation process
described above is well known in the art.

FIG. 2 illustrates a side-view of semiconductor
package 10 shown in FIG. 1 processed according to a prior

20 art method. 1In this method, a mechanical tool called a
punch 19 is used to "punch" out dam bar 15 and a portion of
excess mold compound 12a simultaneously. During this
process, excess mold compound 12 is broken into portion 12a

_ removed from lead 17 and a portion 12b which remains on

25 lead 17 attached to mold compound 11. During this process,
chips and or cracks 21 may be formed in mold compound 11.
During subsequent plating of lead 17, plating and/or other
solder materials may be formed in crack 21 causing
reliability problems or electrical failures in the

30 semiconductor chip encapsulated by mold compound 11.

FIG. 3 illustrates semiconductor package 10 of FIG. 1
processed according to an embodiment of the present
invention in a beginning stage of processing. A punch 19a
is also used in the present invention. However, in the

35 present inventidh, punch 19a is used only to move dam bar
15 so that a bond between dam bar 15 and excess mold

compound 12 is broken while semiconductor package 10 is in



3 Detailed Description of the Draw ngs 5 FIG 1 illustrates a

si de-wi ew of a sem conduct or package 10 which is to be processed in the
présent invention. Wiat is shown is a sinplified drawing of a sem conductor
package 10 wherein a nold conmpound 11 encapsul ates a | ead franme having at

| east one lead 17. 10 During the encapsul ation, excess nold conpound 12 is
formed between portions of lead 17. The dist4 ncti on between excess nol d
conmpound 12 and nold conpound 11 is illustrated by dotted line 13 for

convent ence onky e; s0AMDRE; 7. | nl 0l B AS ARALLRE phoodidd g0 o7 der to

mai ntai n | ead nt excess npound 12 fro
bei ng for nmed pngrfqume@aby1<5thq=hen@3r@mgylatt|oorlsmobemgve:egm|lmecp1gbdve |s

wel | known in §bg éft dEf&ie@ei-er&i rp'ﬂx"c%n%a%'ed%fvtﬁlé’ eﬁléﬁ@&@r@pctor

package 10 shown jn rocessed accord |n% to, a jor 20 art et hod.
In this methodS afabﬁﬁc%énﬁame%%ﬁa@amoe@rﬁ 56 bgnflsbetucen Fam ka1 ut
dam bar 15 Sandaﬁdpékéeﬁsl ﬁl@muﬁd dzcom&adpiaaeseﬁmiﬁecmqwséentml ng

(s PLOCCSS: AP B, EbY SRURPH At LR ML BB 10Ol o OOV
percent of the thlckness of dam bar 15.
FIG. 4 illustrates the structure of FIG. 3 further
along in processing. Semiconductor package 10 is moved to
10 a second position, then dam bar 15 is completely removed
by a punch 19b by moving dam bar 15 further away from lead
17. In the present invention, excess mold compound 12 is
left undamaged. Thus, no cracks or chips are created in
mold compound l1ll. Excess mold compound 12 may remain on
15 1lead 17 without hindering the performance of the
semiconductor chip housed in semiconductor package 10.
Currently, two punches, 19a and 19b, must be used because
each punch may only move to one level. However, it is
possible that the capability to have one punch move to a
20 first level, then to a second level while semiconductor
package 10 remains in one position will be developed. It
is, however, important to note that in the present
invention, dam bar 15 is removed using at least two
movements of dam bar 15 rather than one continuous
25 movement.

As can be readily seen, upon processing a
semiconductor package according to the present invention a
dam bar can be removed from a lead of a semiconductor
package without having cracks or chips formed in the mold

30 compound which may subsequently cause reliability problemns
or electrical failures.

A slight movement of dam bar 15 to break the bond
between dam bar 15 and excess mold compound 12 prevents the
fprmation of chips or cracks upon subsequently completely

35 removing dam bar 15 from lead 17.



25 lead 17 attached to nold conpound 11. During this process, chips and

or cracks nold ¢ subsequent plating
of lead 17, platin and/or her SO Jdﬂms@ﬂggﬁﬁﬁ§gaau e formed in crack 21
causi ng rel Hﬂ'“l“ or el edtri cahgppAteEmes inlthe 30

sem conduct ed by oS == G 3 illustrates

seni conduct or* package 10 of FIG 1 processeé accordlng to an enbodi nent of
the present invention in a beginning stage of processing. A punch 19a is

al so used in the present invention. dn the 35 present invention,
punch 19a is used only to nove dam bar so that a bond between dam bar 15
and excess nold conpound 12 is broken mhlle sem conduct or package 10 is in
4 a first posigHan.iglHiaisldd@hls.novenent may al so be perforned by other
mechani cal tools. A novenent by punch 19a of a predeterm ned percentage of
the thickness of danbar 15 is necessary to break the bond between dam bar
15 5 and eBcess nold conpound 12. This predeterm ned percentage may be, for

exampl e, between anpr o Biloh 3% BRGB0sPRS S elcddiuddl:SihgS O dam

package (10), comprising the steps of:
providing the semiconductor chip package (10) having a
lead (17), the lead having a dam bar (15) formed thereon
10 and having an excess mold compound (12) abutting the dam
bar (15) wherein the dam bar and the excess mold compound
(12) form a bond;
moving the dam bar (15) in a manner in which the bond
between the dam bar (15) and the excess mold compound (12)
15 is broken; and
removing the dam bar (15) completely from the lead
(17).

2. The method of claim 1 wherein the step of moving
20 the dam bar (15) is performed by a punch (19a) moving to a
firstlevel and the step of removing the dam bar (15) is
performed by the punch (19a) moving to the second level.

_ 3. A method of processing a semiconductor chip
25 package (10), comprising the steps of:
providing the semiconductor chip package (10) having a
plurality of leads (17), the plurality of leads (17) each
having a dam bar (15) formed thereon and having an excess
mold compound (12) adjacent the dam bar (15), wherein the
30 dam bar (15) and the excess mold compound (12) form a bond;
breaking the bond between the dam bar (15) and the
excess mold compound (12); and _
_ removing the dam bar (15) from the plurality of leads
(17). -
35 , e
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FIG 4 illustrates the structure of FIG 3 further algng in processing.
Sem conductor p IS noved tQ _1C "' Hi tion, then dam bar
15 is co ely re m&h\\ punc : ' bar 15 further away

a
fromlead 1 ‘\\\mm i nvent| AERIAC! sanpound 12 is |eft
I Twacks br chi pstase=et |

undanmaged. n nold conpound 11. Excess
mol d conpound=12°nmay remain on 15 |ead 17 & t hout hindering the
performance of the sem conductor chip housed in sem conductor package 10.
Currently, two punches, Hyd o¥9 . S spunch may
only nove to one Iéq\q/'el .A Ho%%%\;vewerf)%i Prfgg%gs?lsb#e&%ﬁat t he 'cc%gggll Ity to have
one punch nové@agkage 1) usindefeEWot HERP t BPrACe¥T 0 RPIRNAS 1Nghithe steps
sem conduct or g@ckage 10 renmains in one position will be developed. It is,
however, inportant .to nate that in_the present_invention, dambar 15 is
renoved using at | 683 ﬁog’gﬁgn%tﬂ?g’aaﬁli‘%a‘?m%bar’ﬁh % 8n§‘°§d

cont i nuous525 compeaneht(12As enaapbalaeandygl § seehconfhort gy alessi rRepda

sem conduct or pack%g)q’-%gcqﬁ,l(g At ga%ge(ggses%g{\tﬂé%{%i%%&ed%@eb%r can be
removed froma | ead of & sem conduetor package w t hout” havi hg cracks or
chi ps fornmed kanshd 1P0l §ra; thenpeadd WhY th wasreubddipiding ptepuprocess

reliability prbl&{ns fr eHRClaCBhrEaiis) €60 be removed without causing

the mold compound (12) to chip or crack.

10
5. The method of claim 4 wherein the step of breaking
the bond is performed by moving the daﬁ bars (15) to a
first level equal to a percentage of the thickness of the
dam bars (15) which is only necessary to break the bond
15 between the dam bars (15) and the mold compound (12).

6. The method of claim 4 wherein the step of breaking
the bond between the dam bars (15) and the mold compound
(12) is performed by a punch {(19a) moving to a first level
20 and the step of removing the dam bars (15) is performed by
the punch (19%9a) moving to a second level.

7. The method of claim 4 wherein the step of breaking
the bond between the dam bars (15) and the mold compound
25 (12) is performed by moving the dam bars (15) to a first
level equal to 30-50 percent of the thickness of the dam
bars (15).
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A slight novenent of dam bar 15 to break the bond between dam bar 15 and
excess nold conpound 12 prevents the fornati on of chi ps or cracks upon

subsequently conpletely 35 renoving dambar 15 from|lead 17. CLAI M5 1.
A nmet hod of processing a sem conductor chip package, conprising the steps
of: 5 provi di ng the sem conductor chip package having a | ead and

encapsul ated by a nold conpound, the |ead hdving a dam bar fornmed thereon
and having an excess nold conpound abutting the dam bar wherein the dam bar

and the excess nol g, Eflﬂ-ﬂﬁ?‘d%d PROCESEIRENS: séﬂxco DUC edlﬁ[eﬂagt%c?é.e Bgpar to a

first level wherein dam bar 1s not reaned rom-t r the step
of providing the sem conductor chip package; stopping the act of noving;

and noving the dambar to a second | evel wherein the dam 15 bar is renoved
fromthe | ead and excess nold conpound renmai ns which prevents cracks from
being fornmed in the nold conpound. 2. The nethod of claim1l wherein the
step of no%ing Abstract of the Disclosure

A method of removing dam bars (15) from leads (17) of

a semiconductor chip package (10) is performed by first
breaking a bond between the dam bars (15) and excess mold

10 compound (12) from a mold compound (il). The bond is
broken by slight movement of the dam bar (15). Thereafter,
the dam bar (15) is completely removed by moving the dam
bar (15) further, without causing chips or cracks in the
mold compound (11).

15

Fig. 1 accompanies this abstract.



20 the dambar to the first level and to the second | evel is performed by
a punch. 3. The nethod of claim1l wherein the step of noving the dam bar to
the first level conprises noving the dam 25 bar to the first |evel equal
to 30-50% of the thickness of the dambar. 4. The nethod of claim?2
wherein the step of noving the dambar to a first level is perforned by a
first 30 mechanical tool and the step oﬂ/#DV|ng the dam bar to a second

|l evel is performed by a second nechanical tool. 5. The met hod
further conprising placing the sem conductor chip—packageyin ajé?ﬁZﬁ(fgg;

position before 35 he step of nqglng t@g darf bar to thef first Ieﬁzi and
novi ng t he senicond&%tor chi p package tq gecond positiop before e step
of noving the dan1xar to a Second 'evel." 6. A1qetho: of processing a

eps of ~—provi di ng ThiD
sem conduct or package haV|ng a 5 plurality o\l eads and epcapsul ated by a
nol d conpound, the plurality of |eads each haviqg_a dam bar forned
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t her éon and_havi ng an--excess—aol d conpound adj acent tFe=dam-Bar—wherery
t he dam bar and the excess nold conpound form a bond; EEBL&‘GEMENTSHEET
non- conti nuo am bar to a first |evel {jand

| evel , wher eHm“ mlm u““ﬁw IS where ttge_bond bet @a’teﬂ: gfmﬁ an
the excess nold conpound I's broken, and the second | eve
bar is renoved fromthe plurality of | eads and excess nold 15 corrpound
remai ns whi ch prevents cracks frombeing forned in the nold conpound. 7.
The method of claim6 wherein the steg-‘gm ving the dambar to the first

| evel and to the second level is 20 perforned by a punch. 8. The met hod of

claim6 wherein th St?’ﬁ of, vi?gthe dam bar to the |rst viel conprises
novi ng the dam bar é“q‘tihlp 9 e?ﬁ?cgﬁﬁé?gt% TSRO ckness of
25 the dam bapackagthe compiriging thei st€pshefein the step of novi ng the dam

bar to a fgrst lev rdﬁdl?{gg%ﬂéegeiﬂ%c f\i}%{:é&r”@ﬁfﬁ%&é&dﬁo@q{a Q-%Ota{‘e step

of noving the dambar to a secon IS per

mechani cal t odiead @ndrieacapsydatefl byadnneld ﬁ@m@%nﬁfh%llﬂji%lmlﬁg t he
sem conduct or g£iga PREKFRmed &hbresh R haPInP P Sddis MA@ of novi ng
the dam bar togm%%tjﬂd’ a&ou \iglg g dam bar wherein the dam bar and the
excess mold compound form a bond;
10 moving the dam bar to a first level wherein the ‘dam
bar is not removed from the iead after the step of

providing the semiconductor chip package;

stopping the act of moving; and _
moving the dam bar to a second level wherein the dam
15 bar is removed _from the lead and excess mold compound
remains which prevents cracks from being formed in the
mold compound.

2. The method of claim 1 wherein the step of moving_
20 the dam bar to the first level ‘and to the second level is
performed by a punch. '

3. The method of claim 1 wherein the step of moving
the dam bar to the first level comprises moving the dam
25 Dbar to the first level equal to 30-50% of the thickness of
the dam bar.

4. The method of claim 2 wherein the step of moving
the dam bar to a first level is performed by a first
30 mechanical tool and the step of moving the dam bar to a
second level is performed by a second mechanical tool.

* .5. The method of claim 1 further comprising placing
the semiconductor chip package in a first position before
35 the step of moving the dam bar to the first level and
moving the semiconductor chip package to a second position
before the step of moving the dam bar to a second level.



35 .novi ng the sen conductor chip package to a second pogf For=before the

step of noving the dambar to a second | evel. -7- 11, ﬁEﬁMCBErdv:m SHEET [
renovi ng dar‘m“ﬂﬁ“ﬂkﬂmuﬂﬂjﬂwf a sem conductor chip pafkag r| SI'R '
the steps of conduct or chig package ha |'?ﬁ3§1a ...................
| eads; 5 * pro |d|ngadambar I n between the plurali _ =
encapsul ating a portion of the leads with a nold conpound, wherein the nold

conpound i s adjacent the dam bar; 10 noving a nechanical tool to a
first level to nove the dam bar so that the dambar is not conpletely
removed fromthe pl usal iAyneﬁhddea:dispa:bt:essti.hg at sembéomduwatnst | atiiipgig t he

portion of the ;afgq ﬂ%:&%ﬂ vggg 8% t he nmechanical tool; and 15
ca ooI on

novi ng a nechani a se Ieve t3 fove the dam bar so that the
dam bar is renoved fPW%MQ)Iﬁh%Iﬁ%C@nduGMs package chaving grevent ed

from bei ng Bor Erhddl fitie JP01¢aeRBAMNEncapsulated by a mold compound,
the plurality of leads each having a dam bar formed
thereon and having an excess mold compound adjacent the
dam bar, wherein the dam bar and the excess mold compound
form a bond; and )

10 non-continuously moving the dam bar to a first level
and then a second level, wherein the first level is where
the bond between the dam bar and the excess mold compound
is broken, and the second level is where the dam bar is
removed from the plurality of leads and excess mold _

15 compound remains which prevents cracks from being formed
in the mold compound.

7. The method of claim 6 wherein the step of moving
the dam bar to the first level and to the second level is
20 performed by a punch.

8. The method of claim 6 wherein the step of moving
the dam bar to the first level comprises moving the dam
bar to the first level equal to 30-50% of the thickness of

25 the dam bar.

9. The method of claim 6 wherein the step of moving
the dam bar to a first level is performed by a first
mechanical tool and the step of moving the dam bar to a

30 second level is performed by a second mechanical tool.

10. The method of claim 6 further comprising placing
the semiconductor chip package in a first position before
the step of moving the dam bar to the first level and

35 moving the semiconductor chip package to a second position
before the step of moving the dam bar to a second level.
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20 12." "The"met hod of claim 11 wherein the steqf' - i Y

mec h ami I first level and a second level c PLASEMGUT gIEET |

pun m,"ﬁ“"mummmj of claim 11 wherein the step of
' I

mechani cal Lto®l €0« first level conprises; npving the
| evel equal to 30-50% of the thickness of the dam bar.
claim 11l further conprising 30 placing the sem conductor chip package in a

first position befaore the step of ving.a mechanical _tool_to_ the first
| evel and noving t serﬁ&‘lﬁéﬁ’& Eﬂ“ﬁg’ﬁggk g bars Leme3lRief & before
the step of nmuemigohduwetvanichdlp paeckate, acenppidgingviche steps of:

providing a semiconductor chip package having a

plurality of leads;
5 providing a dam bar in between the plurality of
leads; |
encapsulating a portion of the leads with a mold
compound, wherein the mold compound is adjacent the dam
bar;

10 moving a mechanical tool to a first level to move the
dam bar so that the dam bar is not completely removed from
the plurality of leads after the step of encapsulating the
portion of the leads;

stopping the movement of the mechanical tool; and

15 moving a mechanical tool to a second level to move
the dam bar so that the dam bar is removed from the
plurality of leads and cracks are prevented from being
formed in the mold compound.

20 12. The method of claim 11 wherein the step of
moving a mechanical tool to a first level and a second
level comprises moving a punch.

13. The method of claim 11 wherein the step of
25 moving the mechanical tool to a first level cbmprises
moving the dam bar to the first level equal to 30-50% of
the thickness of the dam bar.

14. The method of claim 11 further comprising
30 placing the semiconductor chip package in a first position
before the step of moving a mechanical tool to the first
level and moving the semiconductor chip package to a
second position before the step of moving a mechanical

tool to a second level.



