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1 Description Method for singulating a group of

sem conduct or packages 5 and conprising a plastic

nol ded body. The invention relates to a nethod for
singulating sem conductor packages along a
predeterm ned separation area extending between them
In the predeterm ned 10 separatlion area, there is a
netallic | ayer extending over at |least a parti al
section of the predeterm ned separation area, in

addition to a plastic |aygeseeRgistbhng of the
materi al of the nolded body. 15 A sem conduct or

uni t/ sem conduct or chi p/ sem conductor package is

t e ivided into l.titude
ggggﬁggv?é Fgﬁguga%l% t%p%%gg pP%c8$€1ﬁ§ﬂa&4£§ro§@&%ages
f endexanpkésing moplaaih&OEﬁiaeAZbaag conprises the
followi ng steps: 20 Typically, first of all, a |lead

frame produced by punching out froma copper sheet or
arpePpeleheibn QQQa%e@'%oaremekgb@e?orngn hﬁa'gngy

positioned in the lead frame and then contacte
nmeans condfichergpbd kweess 2 lehgctr bcaldey e26.ihendisrgatrae i on

f d
cankacls;shokhs dhagad Ligse o Lhe Lead, oo, tea

seephpgtfioh pretecthrget he di ecagannst 1dgeRIRxtAMding over
envi ronnental inmpacts. 30 To test the dies, now

|6Ea%@aSFn§|aérﬁﬁélpé@wég@n Pérthﬁh@ﬁﬁd@ﬁéﬁ@ﬂm¢@n§§§aratlon
theaar enchaatelcdl by bsghaked gL 2l 9LGhy 8 the

| east partirally, 1n ani ation :
smeaiteondlicodr tbki pslded dbdll. mechanical |y connected
Wi th
A semiconductor unit/semiconductor chip/semiconductor
package is manufactured using a process divided into a
multitude of individual steps. A typical process is
disclosed, for example, in WO 2007/005639 A2 and comprises
the following steps:

Typically, first of all, a lead frame produced by punching
out from a copper sheet or a copper foil, and a die are
joined. The die is positioned in the lead frame and then
contacted by means of fine gold wires, electrically
bonding the contacts of the die and those of the lead
frame. Lead frame and die are then molded in a package
primarily serving for protecting the die against damage

and environmental impacts.

To test the dies, now located inside the package, for
their operativeness, they are electrically isolated from
each other, at least partially, in an isolation cut. The

semiconductor chips are still mechanically connected with
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2 each other, so that they can be rolled up, for
exanple, in the manner of a tape. In a |ast step, the
pl astic nol ded bodies, i.e. the 5 packages of the

i ndi vi dual sem conductor units or sem conductor

chi ps, are singulated. To singulate the packages,
they are conpletely separated §rom each ot her

usual |y by neans of a nechani cal saw ng cut.

AEE@E”@Eh&%'YSothﬁa@aﬁﬁége§aﬁr%esgggﬁébe@ fremeachinnie, in
ther 10 with the help of a laser. After Fhelr

sthgumannen, ofhe teemi-conductor units are packaged, so
that they are ready for dispatch. In general, one
di fferenti ates between through-hole 15 nDunted

(Thraughstokeepechhel pgystitHhp1aed sucfiase- ineunted
(Surface- Mounted Devices - SMD) sem conduct or
pREk&geEss ALshBE aAPdiypeust SERLSEBIRGERTedB&EKk &Fes

'§em&B§n§EE%6§p@ﬁlglata@% %%ﬁ@hl@%%bag%o élQEN&QZ%ng%

has no contacts protruding over the package e
|Qakh@gﬁszothegnacehepmpaeka@e E?pe$at&dtﬁeohoemE@fother,

t he Ly g @ ? Eg kage is _soldered on the

| BiBrT i PYcBegRs, § &8 gerhAd P&YPLFt FElirarly wel |
saat@anadueeug,ltﬁe ggﬁmagb@eaie tebamakickhe rtrehMeRdhS other
such as, for exanple, cellular telephones, PDA's

evéthobhenhehe pél PowRAEE - tﬁétﬁﬁoé€§§rs§éﬁg@ﬂatlonr the
SEQQHE@BHEEt%Qahhlgg a?épb?cﬂSGedn g t%hat they are ready

ser-machi ni ng processes sihgalati
sénircdndpetoh.packages have been I|ttIe successful SO
far, because the achi evabl e edge quality and 30
process speed are too | ow. A mechanical saw ng process

In general, one differentiates between through-hole
mounted (Through-Hole Technology - THT) and surface-
mounted (Surface-Mounted Devices - SMD) semiconductor
packages. A special type of surface-mounted packages is
the QFN (Quad Flat No-Lead) package. A QFN package has no
contacts protruding over the package edge, as is known
from other package types in the form of the typical pins.
A QFN package is soldered on the lower surface of the
package and is particularly well suited, due to its
compactness, for mobile terminals, such as, for example,

cellular telephones, PDA's, etc.

In the following, the process step of singulation shall be
explained in detail. Laser-machining processes for
singulating semiconductor packages have been little
successful so far, because the achievable edge quality and
process speed are too low. A mechanical sawing process
fulfills the requirements concerning process speed, but

the lifetime of the saw blades is short. To change the saw
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fulfills the requirenents concerning process speed,
but the lifetime of the saw blades is short. To
change the saw 3 bl ade, the process has to be
interrupted fromtime to tine. The above-nenti oned
docunent WO 2007/005639 A2 as well as 5 US

2003/ 0160315 Al both nention aBternatives to the
above- described singul ati on net hods. WO 01/57922 Al

dbsehesesnet peoskBgUhati @8 ot thecdi-gRackagdesn BYme to
means of a nechanical sawing cut. US 6 872,599 Bl

ditsBPeses a variant of the mechanical sawi ng process.

The sem conduct or 10 packages are singul ated, instead

of by a single wide saw ng cut, by neans of severa
naheombsamkmgncdbaedadbbﬁdenﬁuWOpaD@WVeb5%396@Qhas well as
ot her s the task of the present invention to

pPév?883éH1f§3#ﬁpﬁév€&tﬁe@ﬁaalap §#ﬁ§6P§F98ﬁSoﬁo the above-

sagbegmg@etgane@95%9%% me%ﬁ%@%d'W@ bQ/%h@z@nﬁﬁnbh%%aoses
the task is sol'ved by a nethod wth the features

néhﬁuéméauﬂﬁtepau@ﬁlthzodiﬁepg@#ag@ﬁdbwtmeapacbég@s to
n are CQ I n | r u d rrpr se
SRR By B0 0% B2 R H B OTRES Bartane

SGﬁ]Cﬁ@dmébﬁén@aGKag%&1h§ eirbeeted TakoB@ma conductor
predeterm ned separation area, wherein, in the

pPEHEPERR AER SEPSMARLSA afeateadnefalli @ Fdpele wide
exLendyng ;25 Byehegksl%%Sge@eggﬁth@&r%%cgb%Qn%fCEQ% carried

predet érm néd ~separation area to be cut through
i puadderedneflota epkastithelrayer consisting of the
mat eri al of the nolded body. The nethod for
singul ati ng the sem conductor packages conprises the

f okl 9w RgestaBX o030 theMpkiREnd ghoeYRibht @ct Beovide an
predeterm ned si ngul ation _area
improved method 0f singulation of semiconductor packages.

According to the invention, the task is solved by a method

with the features mentioned in claim 1.

The semiconductor packages to be singulated are combined
in a group and comprise a plastic molded body. The
singulation of the semiconductor packages is effected
along a predetermined separation area, wherein, in the
predetermined separation area, a metallic layer extending
over at least a partial section of the predetermined
separation area has to be cut through in addition to a
plastic layer consisting of the material of the molded
body. The method for singulating the semiconductor
packages comprises the following steps:
- making a groove into the predetermined singulation area
of the semiconductor packages by laser engraving,

removing by this laser engraving at least part of the
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of the sem conductor packages by | aser engraving,
renmoving by this |aser engraving at | east part of the
4 nmetallic |ayer extending in the predeterm ned
singul ation area, and - subsequent conpl ete separation
of the sem conductor packages by neans of a
mechani cal sawing cut along thé 5 predeterm ned
separation area. The invention is based on the

f0|h@ﬂhmgi&nQﬁk@@Q@ktEhaihgcEHI@Bb prebkedsnifed
connection with the singulation 10 of sem conductor
pacRapeslehnoBeaaesi deddby separating the

sen6RodyGLAE BBRKANes UShOga@ bNOoH eRCTBLAGT Sty

a groove I's cut rTnto the predeterm ned separation

ar epacheteeehyt heasenbcondmethrnpaekagesipgoper! ylong the
speaki Thi,s groove is generated by | aser
engPﬁ@g%E?rWﬁﬁFdn€§ﬁ§rﬁﬁéP 15TERe material of the

sem conduct or packages is renoved in the area of the
groove by the | aser beam the packages being in this
wahei aevsadion éer RpekedonThbemépallbivdé ngl &pewmleplgesent

in the predeterm ned singulation area, is in this way
renoved, at l|least partially. The netallic 20 layer is
pratetabhyipatlt pebblbesl eadcbhaseribherithhéhe singulation
sem conduct or packages are conpl etely singul ated al on

. 19
tRé SpReHePERATREIPSEFERSE 6RNaPEacBPIREENEYoFSRarating the

meeRaBbAaLct8AMoa2RaE08 BLRAGd jacgerdiag tRhhY . First, a
i nvention conbi nes the advantages of a | aser-base

sgpapaﬁihg pethodtanthehosedeteraimecharipeakktion area
SEERDELL" IR LIS BB BRRTLARER 00! coeing. s
egebovet her gehBeafetiheg isseenshdesabhy.f asher nkhak anat
pg%g &gigiial of the semiconductor packages is removed in
the area of the groove by the laser beam, the packages
being in this way incised or scratched. The metallic
layer, present in the predetermined singulation area, is
in this way removed, at least partially. The metallic
layer is preferably part of the lead frame. Then, the
semiconductor packages are completely singulated along the

predetermined separation area by means of a mechanical

Saw.

The method according to the invention combines the
advantages of a laser-based separating method and those of
a mechanical separating method. As the laser beam does not
separate the semiconductor packages completely from each
other, the method is considerably faster that a pure laser
process. Furthermore, as compared with a pure sawing
process, the lifetime of the saw blade is significantly
higher, because the laser engraving operation has already

removed part of the metal from the cutting area of the saw
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30 process. Furthernore, as conpared with a pure
sawi ng process, the lifetinme of the saw bl ade is
significantly higher, because the |aser engraving
operation has already renoved part of the netal from
the cutting area of the saw 5 bl ade. Consequently,
the latter has contact with | ess netal when
separating the sem conduct or packages. A netallic

| 8Y8He . pﬁgﬁgéagéﬁtﬁ9r”%gebXaE@EE et st benkaad ifkhamRss
i s enbedded i n the ol ded body of the sem conduct or

paekagewhemheepatralting tageseng copduedolrepackeagmsa
| arge side of the sem conductor package, designated
as contact side, than from another |arge side

sht matedlapposiyte, tbeeebaabIbanﬁmaasbyh@bxtVb&M&@e lead
fromthe contact side, 10 the netallic | ayer
efb8l8ediFnerhedRgAdéa 68&ymﬁé§€dtﬁédy59 é@@ Semiconductor

Aﬁsekggeg t hannadyant ageq quogggegb_g% stsNg Bt R0Ga rge
the groove is made/cut into the sem conductor
paékages thenstBirheduconbacrasikdge, Bwewa@magem @Boaw@tact

int th psantact s i d sem_ cond pac e

R il N TR EO S i S R

| apereenBgr avengmeao®m thatpr edeleanicred %QeS%@@&@bwoalde,
area. Viewed fromthe contact side, only little

mblai RECARLEF] ARYSE fFe SpPssioRe bl 86 @@é@eﬁsb@ﬁ§S@ﬁ@r the
?gyg the netallic |ayer, whereas the essential part

he pl asti c nol ded body extends bel ow the netallic
|l ayer. By applying laser engraving to the contact

de of .the 25 sem conductor ckages, a rge part of
RECRBRANES £51 Bor A SHE e BUSR b e The Metn2d, the
p@@e@b@rﬂbnaadéee@&a&hqa ahea seWikhadhRay RA QAW fRom

very deep groove into the
the contact side.

By making a groove into the contact side of the
semiconductor packages, a large part of the metallic layer
can be removed by laser engraving from the predetermined
separation area. Viewed from the contact side, only little
molding material of the plastic molded body is present
above the metallic layer, whereas the essential part of
the plastic molded body extends below the metallic layer.
By applying laser engraving to the contact side of the
semiconductor packages, a large part of the metallic layer
can be removed from the predetermined separation area
without having to cut a very deep groove into the
semiconductor packages. Therefore, the method works faster
and the semiconductor packages remain mechanically
connected with each other, which facilitates their further

processing.
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sem conduct or packages. Therefore, the nethod works
faster and the sem conduct or packages renain

nmechani cally 30 connected with each other, which
facilitates their further processing. 6 According to
anot her advant ageous enbodi nent of the nethod, the

| ateral wdth of the groove cu6é into the die package
by | aser engraving, nmaximally corresponds to the

cpttbrgingdth ahothermeehaniegkosaWeh@ottenit. @r the 5
lateral wdth is equal or smaller then the cutting

whgthodof thRe latekani wartsart The paveval cuwitdtmtios tihige die
eéé@ﬂéb@nb OﬁaEQ§ %B%?%%lhgsep@ ah&1q r%%&r%%g%%%s to the

i rpact “direction o eam hrough
measoieg alpahtpéutaelmeghadlcedgeaquabltwtof1the the

t/[singul at sem _conduct or kag 10.ca
ol HERb A M HEE SRRl e SrRadre Ehem TRE FoRTdRongidtn
C@ﬁstﬁérﬁbbﬁﬁﬁlcﬂﬂt@a%heTh%|Qa@%rb@s%&d%ﬁgﬁ%vkﬁg et@nsion
metal of the lead frame is renpved, at | east

p&ft FBEI gropveminhe edenengorrslateatde timpamschdmecalion of
S@ﬂ% EHEeEOb%Qﬁ t%ﬁ&gﬁlhegg§%tm.gshgg l%Spégg%%gharly good

Ve Wi than unpertect edge _
peddechalhnypaftthelamt/hhagmmbdéd b@&ic@&ﬂu@&b& pakkkages
an undesir may he danmaged in the area

nEPGhBGr Bh l?ﬁ@dcoﬁpé§t§l&# Pﬁ@op€aﬁvﬂﬁﬁﬁ§ fsgen the

daprgewehg2@opaiberak ibhe .nol ded body in the area of
the groove cut by neans of the |aser-engraving

operation is due to the greatly differing therwm
CRIGHCLhe Htp B LSIoLieg.ptay ehd iedhend Lo
metaheot st hembead, f came estvery t25 131 Ofgym h@@t@@tﬁﬁng
b%rggeoka%gg %gg%ggggglaggwaSDhgsto the thermal effect of
the laser beam, however, a groove with an unperfect edge
may be produced. In particular, the molded body may melt
in an undesired way or may be damaged in the area
neighboring the contacts of the lead frame. Such damage of
parts of the molded body in the area of the groove cut by
means of the laser-engraving operation is due to the
greatly differing thermal conductivities of the molded
body and the lead frame material and occurs for the
following reasons: As the metal of the lead frame is very
strongly heated up by the laser treatment and as its
thermal conductivity is high, a heat flow normal to the
cutting direction of the laser beam occurs. The heat is
transferred by the metal parts to parts of the molded body
outside the area of the laser engraving properly speaking.
In these boundary areas, the molded body is thermally
damaged. An unperfect cutting edge of poor quality is
produced. The mechanical sawing cut following the laser

engraving removes the unperfect edge and produces a
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thermal conductivity is high, a heat flow normal to
the «cutting direction of the | aser beam occurs. The
heat is transferred by the netal parts to parts of
the nol ded body outside the area of the | aser
engravi ng properly speaking. 30 In these boundary
areas, the nolded body is thermally damaged. An
unperfect cutting edge of poor quality is produced.

TBﬁoHEEhaﬁé§@|cﬁ@mhﬁgtﬁﬁtsgﬁhheﬂhﬁgtbgep5@§§g The edge
engraving renoves the unperfect edge and pro uces a

sﬁﬁ@ﬂhtYnééttbatSﬁmlﬁhédgéﬁp®0969§ﬁgﬁSpa@hagésteﬁhen this
°95, aGHRLLLY alni08 30RE0NEHE! 8hoRaCkades. BLATHLEheY

aBOMEedescalbeghneﬂaédquaghtgveﬂ ahblghpaﬁg@e@uallty
of the separated 5 sem conductor packages with, at the
sSABIFPREUCKOFoRGCKREESt Miblof afhéNgaReBradéme, a long

A@Q@éghﬁg e andevgl,oppgpt of the nethod, the latera
dth of the groove cut by | aser engraving into the

10 sem conduct or packages is adjusted by carrying Frt

an luralit ser .engrayin erati essen
SABLPFALRGYES nBRTREPHERY 08 RBE BRERERngor e Nare a1

|wm6th6&feﬁﬁé gmbbwa the BeParaki-oBnadr8ainghiaughthe

parallel |aser ravi ng operations, the width of the
g?%@%éOEQHCBersaﬁ pasFedsi AJAUSAPEI Bl &RIFYYSEpPEL a

f nd-e [
S R
t hergtdevéyctb thEOSeberSEMbnomduetthpaekagaiahﬁon2Q1ne

| as gravin rresponds.at |least to the depth
WAT e SRav bha T Fifre SERRGRRA CPned cohe TREPUGH Bodg 121 1aser
ééﬁ?ﬁgv%ﬁ?hgpégﬁth@HSOfth@ew@ﬁﬂﬂ‘oEntﬁérbk%%b%rcahh%e
e (0] e
agjusted in a particularly simple, flexible and effective

manner.

In another advantageous embodiment of the method, the
depth of the groove cut into the semiconductor packages by
laser engraving corresponds at least to the depth by which
the lead frame extends into the molded body - viewed in
direction of the beam. In particular, the depth of the
groove is chosen just large enough for the lead frame
being removed almost completely from the groove. The depth
of the groove just corresponds in this case - again viewed
in direction of the beam - to the maximum depth to which
the lead frame extends into the molded body. This maximum
depth is given by the distance between the surface of the
contact side and the lower edge of the lead frame, so
that, in the subsequent mechanical sawing cut along the
groove, the saw blade hardly gets into contact with the
metal of the lead frame. The lifetime of the saw blade can

thus clearly be improved.
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groove is chosen just |arge enough for the |lead franme
bei ng renoved al nost conpletely fromthe groove. The
depth 25 of the groove just corresponds in this case -
again viewed in direction of the beam- to the
maxi mum depth to which the [ead franme extends into

the nol ded body. This maxi num 8depth is given by the

di stance between the surface of the contact side and

the | ower edge of the lead franme, so 30 that, in the
subsequent nechani cal saw ng cut along the groove,

t Aeceadippadie Rar alyagépgepusocwbpdaBenii o the meshgld, the
0 a r h i.f et : I

ReRtE, BErFhtn 3 Boriofiale’ FhERT £l PRRpENARCRE B8kages
adyahtageoesgenabadignent adfjushednbthatle hhebedeptth lafker

t he ?roove made into the sem conduct packages

r by
| §88FSEnBPaYPREAELOag] Got 8a°hy Othie SHATHEN (of as@n 08y the

eBghavENgtener atihens reabthed Qut-asybskaatial hysalorRggraving
the sane cutting line. In other words, several |aser .
eABEARFAGNSopELatRond cdr eUtardirad oue ahdngheneamed line in

t S L [ t icon t or _packages, e
pggﬁt?§ﬁ§08ﬁgPﬁe°Fn§5$%§§§%'|ggérpgﬁéﬁéep gogpéggtions
onhyiditiheli ngsby eh@rhrnaagubaerasioagsedlly dikering by
appar at us. ,\Wen several | aser engravin% oper ati ons
aEEaEQPFﬁgaeéuFaﬁﬁﬁﬁgbﬁh§h§aﬁ€péﬁﬁFP§g fRe, seiveirgl laser

p@ﬁé&@b?nb”o@e&@%&b%@'%EEVC%EQEE%’ou&lgﬁ%ﬁlet%%dsame
efféctive manner to adjust the depth of t g groove
madetbygl asee, endr avi pgssiblAcdor di pgritdcaldenel cpmpitk,
of
hil

t he t hod, e laser_ _engraving ..s effected
means e|§§§re%3F§§§VEaWFH§%Fn op%ﬁ@?@%lg eadﬁﬁﬁéeOf the
| grgbhebgbieeny01aseraBdgrasinguch

According to a development of the method, the laser

engraving is effected by means of laser pulses having in

particular a pulse length between 0.5 us and 5 us. Such
laser pulses are preferably generated by means of a Q-
switched solid-state laser. Using laser pulses, a high
material-removal rate with, at the same time, a low heat
supply to the workpiece is achieved. That means that by
laser beam one always understands both a continuous and a

pulsed laser beam.

The semiconductor packages are preferably QFN packages.
Such semiconductor packages are particularly compact and
have a high metal share. Due to the high metal share, a
very high wear will occur on the saw blades when
mechanically singulating QFN packages. Therefore, the
wear-reducing method according to the invention is

particularly advantageous for QFN packages.
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| aser pul ses are preferably generated by neans of a Q

20 switched solid-state |laser. Using | aser pul ses, a

high material-renoval rate with, at the sanme tine, a

| ow heat supply to the workpiece is achieved. That

means that by [|aser beam one al ways understands both

a continuous and a pulsed | as@r beam 25 The

sem conduct or packages are preferably QFN packages.

Such sem conduct or packages are particularly conpact

and have a hi%h nmetal share. Due to the high netal '
sharéhey adgpptRP§RURE SFPRAENepESUP Lo hehBesardhlrggesding
whgn2Q ﬂﬁ@@aeagﬁlhxlilggubﬁE'egiﬁﬁgtp%e%ﬁgﬁie claims, not
Therefore, the wear-reducing nethod according to the

i peahtpoadi sbopeart heulvailly aadianpagedus lbar @M the drawing

packages. 9. Further advant ageous. enpodi nents of the
n%?ﬁg l%%éo%aiﬁée $8lgﬁ§lPHVeﬁPi8Hl || become evi dent
fromthe clains, not nentioned above, as well as in

particular fromthe drawing 5 explained in the

f BLPowingS RnPREEERCFige Yiew afper spaérpndugitew ohckage,
semj,conduct qr c , ~FLQ is.a,.tgp.view of. a tape

o Th algtoun SPE°Sar.shatarar piskliyse stebtry. 75 s
asdet abhducewri paakageea bet ween two adj acent

sem conduct or E%ck ges, and Fig. 4 and 5 are ,
0?693- ecfi BndFtEi wd 6t alsém esRdulesivecpalivgyédipsent
FeemidoshawsohgaseByeandyetor package 100 of a

sem conductor chip or a sem conductor unit. The

sEiPeofAdabtoP packagessogeshomnaasvarvwexadpke skgiigoQENctor
package.

Fig. 1 shows the semiconductor package 100 of a
semiconductor chip or a semiconductor unit. The
semiconductor package 100 shown as an example is a QFN
package. A die 101 is connected with the electrical
contacts 102 of the semiconductor package 100 by means of
fine gold wires 103. The electrical contacts 102 are
molded together with the die 101 and the gold wires 103 in
a molded body 104. The material of the molded body 104 can
be, for example, a thermosetting polymer or an epoxy
resin. The electrical contacts 102 are embedded in the
contact side 105, which in Fig. 1 corresponds to the lower
surface of the die package 100. The contacts 102 and
another holding structure 108 for the die 101, also
embedded in the molded body 104, are part of a lead frame
107 embedded in the molded body 104. The parts
constituting the lead frame 107, such as, for example, the
contacts 102 and the holding structure 108, form a
metallic layer 106 inside the molded body 104.
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package. A die 101 is connected with the electrica
contacts 102 of the sem conductor package 100 by neans
of 20 fine gold wires 103. The electrical contacts
102 are nol ded together with the die 101 and the gold
wires 103 in a nolded body 104. The material of the
nol ded body 104 can be, for eXanple, a thernosetting
pol ymer or an epoxy resin. The electrical contacts

108 @Eﬁgﬁﬂb@gdgdvbﬂaﬂhgeﬁﬁcgﬁﬁb@EBrSPQ@kégés W@bCh in
Fig. 1 corresponds to the lower surface of the die

pRERAGE2ROY. cPRbineAt 4Bt 8§ SH@QUQndthaﬁét ree hokdemgbly

oLplgtyne, 108 f96SLhe fhewiOh aals peahedted L hg cpeeon

i R, thﬂdnmhdedsbodmdl@éepThEhsasbﬁlaandaﬁsbttpbbkggbBEIOO

| ead frame 107, such as, for exanple, the contacts
16§eaﬁ8p?ﬁ@tﬁglBynﬁegFFuefuPemTGQanFS@ﬁ1§awﬁ€9aPPFc

| ayer 106 inside the nolded body 104. 10 To singulate
several sem conductor packages 100, preferably

cbabi pedien @agﬁogpocﬁﬁésegaréhpreﬁ@nabhﬁuctpeapedkages 100

) f h di
nct A hEBe i dn RSP ERbRoARC 67 BACKEQRE 1005’

arriseparated bypseans @Enabﬁ’EChaﬁl eabmpaw, N@ edbpelkOioil,
easi er nass Eroce33|ng t he_sem conduct or packages 100
aF EOWr VAhGRACTBR &°ERPFFéVet Aadobnamgs 18HowA itheriigdividual

semI@bﬁdﬁ@EBkeﬁaEQQSegOQO@aﬂagebegﬁrFﬁﬁ@ﬂghegu before

copper foil, 10 fromwhich the respective lea
1D@rofgt hkei pdhehduogl cusepiroorndact en paehaggszmQ01Ba§ormed
unched. out  befo [ unchin

been E%rln t

of BCEBY SR SBEnF 2690 s ThGr REBCTT AGY G CCHPPREF o S583teS
zeﬂdiJm@uamn@bhegc@gt1pgoca§§cﬁra@begarhn@EVtﬂ@ahead frame
contacts 102, which are part of the [ead frane

107 and are mechanically held together by further parts of
the lead frame 107. The lead frame 107 offers a receptacle
for the die 101, whose position is indicated in Fig. 2.
The individual semiconductor packages 100 are situated in
one or more groups on the carrier tape 200. In Fig. 2, for
the sake of clarity, only 4 semiconductor packages 100
form a group, however, such a group may consist of a
considerably higher number of semiconductor packages 100,
for example 64 or 100 packages. Furthermore, several

groups can be arranged one beside the other in

longitudinal and in cross direction of the tape 200.

The individual semiconductor packages are subjected to
various process steps, before they can finally be
packaged, ready for dispatch. After the individual
semiconductor chips, more precisely, their dies 101, have
been tested for operativeness and correspondingly
operative semiconductor units have been marked as such,

the semiconductor packages 100 are singulated. For the
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15 107 and are nechanically held together by further

parts of the lead frane 107. The |lead franme 107

offers a receptacle for the die 101, whose position

is indicated in Fig. 2. The individual sem conductor
packages 100 are situated in one or nore groups on

the carrier tape 200. In Fig. 14, for 20 the sake of
clarity, only 4 sem conductor packages 100 forma
gpQ¥PosBOVRVEingEUERi angb@UPhEBYcROBShalc®brapackages 100,
consi derably hi gher nunmber of sem conductor packagés

100ts pBf BREAPER bheopatBedpackifesndruitheersessary, also
Seye : b rr ' , her

B o PRt narPanaoPh AagE SR8 3BRaRtst thne fEse "
208tendhregi hdtveduakhsesenandudtiotopapkagasgedr @00. For the

subjected to .various process steps, .before they can
fFﬁ%FI9§b85aﬁéENageaiyréa §Uf GRDAFeAPEN L LAPPel PRECSSATY

i RgkvEdHgh180i agntaendust bnaNERSr BRER2BEECHBE! ¥ire
their dies 101, have been tested for opérativeness
ahddéeptedpdndFagky2-operative sem conductor units
have been marked as such, the seniconductor packages
100 are singulated. For the 11 purpose of singulation

ofighe3seni aodduat or vpaekageswd08emievhsuatermdekufes 100
t he K packages 100 and, if necessary, also in the
c3§a$%?nFaba 986D 9FBRE -t hBSsEpREaPPEHCEPReRaTkages 100 to

e%éegngQaPSEM@ﬁemt@scﬁeﬂkﬁ89d9959§ Eﬁgkgggﬁr%990nF$ﬁne T
the 5 sake of clarity, only a few Separation [ines
necessanyected wihgukathngthhe skmboghdueber 3packapesh

100 are, indicated.i,n gi . ﬁ. gig % [ detail view
oFOPﬁ%CEeEESOﬁBS&¥6?H8 0888 816010 OoidﬁggeﬁFspﬁcéégﬁ
osbelcolbacsen pandugker 1packagasei08 beheke sepacateds
fromeach other along the separation line T

through their molded body 104. The lead frame 107 of the
semiconductor packages 100 is substantially formed by the
webs 301. The separation line T is surrounded by a
predetermined separation area S. The predetermined
separation area S extends between the semiconductor
packages 100 properly speaking, but can catch their edge.
The semiconductor packages 100 are singulated within or

along this predetermined singulation area S.

To singulate the semiconductor packages 100, a groove of
width By is made, in a first step, into the semiconductor
packages 100 by means of one or more laser engraving
cperations. The laser engraving operations are carried out
substantially parallelly to the separation line T. To
adjust the width By of the groove made by laser engraving,
several laser engraving operations are carried out
substantially parallelly to each other. The groove made by
the laser engraving operations has a width By substantially

corresponding to the width of that web 301 of the lead
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are connected with each other through webs 301, which
connect the individual contacts 102 of the respective
sem conduct or packages 100 with each other, as well as
15 through their nol ded body 104. The | ead frane 107
of the sem conductor packages 100 is substantially
formed by the webs 301. The sigparation line T is
surrounded by a predeterm ned separation area S. The

preggter oy neHicEepahatbel aheawspexBeNdg RREWeRR bhRe +o the
sem conduct or 20 packages 100 properly speaking, but

candgaidnal hepntadge. 10Zhwisbneschdather packggéebel00

h th det
25855 HIDHLR! Sl K01 Byal BR0.1 B PLSOE! SEA 80
PapKagesoA00; <8 9?%9&319& i8otWedthnBLk bs BBAg, . iN a
first step, into e sem conductor packages 100 by

means of one or nore |aser engraving operations. The

[_e ra erations re carried_ou
R P o B PR SRS bR BRE LR E RO o nE™%. To
adgamstohbacmb@lt baBkagtst heogheovepaadenpY ekaser separated
engr avi ng 30 several | aser engravi ng oper ations are

chFPRedaslit OtBABst ARt PaFE§OPar RFPEFFY £6°BackvyoiiRens of a
TH@c9599xsln§9@ byort@ﬁ§ga§ggpsggta§|eatoegfﬁga%ng E%ﬁe

a W dt h"BL substanti al esponding tot
ofemnhatndebt301peftkebes| @é4d 12 theapeed@Tewhiickd separation

connects th bs.3 br anchi off to he i,ndi vidua
cBhtacrs iﬁg &%Fﬁlégiﬁ 889 gﬁSnﬁepﬁéa d8Partaf'Fon - the
| heendnidhe wagdtAgotuenesl asae €AYNA¥ENGanARer ahi @Re two
lies typically in the range of 50 m 5 After the |aser

efgd alNhpohasnbeenrdertest edckanes é@ﬁ1conductor
packages 100 will be conpletely separated

In the exemplary embodiment shown in Fig. 3, the width Bsg
of the mechanical sawing cut and the width of the
predetermined separation area S are identical. This is not
necessarily the case. The mechanical sawing cut should lie
inside the predetermined singulation area, but its width

can also be smaller, if necessary.

The predetermined singulation area S is chosen such that
the semiconductor packages 100 are separated from each
other. Therefore, the width of the predetermined
singulation area S has to be at least such that the webs
301 mechanically connecting the contacts 102 with each
other are separated. Usually, however, the width of the
predetermined singulation area S is chosen such that the
webs 301 of the lead frame are completely removed. To
achieve a smooth terminating edge on the semiconductor
packages 100, the width of the predetermined separation

area S can also be chosen so large that a partial area of
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fromeach other, in a second process step, by neans of
a nechanical saw. For this purpose, a cut is nade in
the 10 sem conduct or packages 100 in the predeterm ned
separation area S, substantially along the separation
line T. The mnmechanical sawing cut is made in |ike
manner in the two adjoining si&m conductor packages
100. 15 In the exenplary enbodi nent shown in Fig. 3,

t heeWe8hbaBss 0b2t he pEGRARI 63 tEAWNREhEHE cBNdshheng cut
wi dth of the predeterm ned separation area S are

i HERRPcaAnSiqh| Shpsphetetpsnéssdr sEparhélicasere®hé -
nmechani cal sawing cut should lie inside the
predet erm ned singulation area, but its width 20 can
alse bedshaBlest the necessalyal Toew pigdetes nnedh is

singul ation are E is chosen such that the
HSEBﬁHﬂéFﬁiypgg afBs i6olareesephtit 88 fremtedshlarge as
Oﬁﬂgrw1aﬁﬁrB£Q5§ thdeg W Ed §%o$$@é@r@§e$§énbpeﬂogé laser

singulation area S has to be at |east such that the
webgragongnephantéanl(y) coAngcbilng phenctrhast sem@2ning

shseary ibet e ppppLeLec, ounlly, roveve e

pre rinned S|Egm

Cbeﬁ&ﬁoﬁdﬁhtbhapabhegeBEDSO30%h@Ehth@uﬂ@adeéﬁaﬂb ar goorer
npl etely renmpved. To 30 achieve a snooth term nating
ea@@lbﬁYtﬁé 5BAPCEAEGCt AN B50R8§@§eﬁoby MRaNGi @th toe

tﬁ@cﬁéﬁgééﬁrQhﬁ?ﬂﬁS%B@(aEhOEh r@ag gaggeb%ﬂ RBge of cut

chosen so large that a partla are
coatabesgéf2rasedaovghthby stithguietkdnkeali coadiungocupackages
;%bﬁg i nside the predeterm ned separation area S. The

idth Bs of the mechanical sawing cut, which is 5
approximately 300 pm is larger, but at least as |arge

as  the width BL of the groove produced by one or nore
| 88er laser engraving carried out in the first process step

as well as the mechanical sawing cut carried out in the
second process step can be effected in the semiconductor
packages 100 in particular from the contact side 105. That
means that the contact side 105 of the semiconductor
packages 100 is treated in the predetermined separation
area S by a laser beam from the direction R in such a way
that in the predetermined separation area S, material of
the die packages 100 is removed. This process removes both
metal and plastic from the predetermined separation area
S, thus creating a recess or groove in the predetermined

separation area S.

Laser engraving can be effected in particular with a Q-

switched solid-state laser having a pulse length between

0.5 pus and 5 us, i.e. by the term "laser beam", one always

also understands a sequence of laser pulses. The
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engravi ng operation(s). Any burr or notches remaining
after the |aser treatnent in the area of the edge of
the sem conductor packages 100, which would lead to a
poorer 10 quality of this edge, can be renoved by
means of the nechanical sawing cut. In this way, a
snoot h edge of cut can be geneyrated on the singul ated
sem conduct or packages 100. 15 The | aser engraving

caubkedueHt mBchhaibhnstaRhiacesstStan pas cwekli«as o€ in
mechani cal sawi ng cut carried out in the second

pPaEEssuspspwésh Beddffiaet édvi-n the semi conduct or
packages 100 in particular fromthe contact side 105.
That neans that the contact side 105 of the
senycoAdist ar c26spackagesnzQ0viiewt beatedeii coheluctor

predeterm ned separation area. S bﬁ a | aser beam fraom
PRECHrEECtPOnaRond Shieh SaPags CioRat iR Sh@novn In F9.

predetepri-ned sepacatiben1abeaas, aweb%ruahquhtt@§ dife lead
packages 100 is renoved. This process renoves

néﬁameaﬁ@7pﬁa§ﬁh§lﬁgonWﬂﬁ@e§ré@@methﬁn@@ngeparanﬁ@n105 up
a a_2 us e in a rece roove in,t
ES ge th g fﬁ 9% grea e} éﬁ Lasé?r%ﬁb?gv}haecgh the

predeter separati on area

becatif eetamé L07pantiloykar awcbhtanQouswiwk®hed1 (cf. Fig. 3).
solid-state |aser having a pul se |l ength between 30
07BesCaRba5ts Sifice 10py 1Pheovermi: Masér apeamer ioe Layer 401.

ab@@»@ @héolea@e&§g%@dqoa S%q%%@eefggml%%%rdwﬁﬁ§%% side

The 14 “subsequent nechani'cal sawi ng cut can
céﬂﬁ»e@h@umOﬂdedp@pﬁwcaDdr@ﬂ theas@m@pn@da@wOer@ckage 100
cr.oss-sectional view of a sem conductor 5 package
185 Pgﬁg the separation line T shown in Fig. 3. The
separation package 100 has a total height Hl, the | ead

To singulate, for example, two semiconductor packages 100,
a laser engraving extending up to the depth H; can be
produced in the semiconductor packages 100 from the
contact side 105. For this purpose, a laser beam is
directed from the direction R onto the contact side 105 of
the semiconductor packages 100. The laser parameters for
generating the groove are adjusted such that the metal of
the lead frame 107, i.e. in particular the web 301, can be
removed almost completely from the generated groove, i.e.
the generated groove extends just up to the depth H,. The
covering layer 401 present on the contact side 105 of the
semiconductor package 100 is also removed by the engraving

operation.

The depth of the groove, i.e. the depth of material
removal generated by the laser pulses, can be adjusted in
particular by carrying out several laser engraving opera-
tions one after another along the same line. The laser

beam is passed several times over the semiconductor



frame 107 extending, viewed fromthe contact side 105,

up to a depth H2. In the area of the separation |ine

T, the lead frame 107 includes a continuous web 301

(cf. Fig. 3). 10 The contact side 105 is covered with

a covering layer 401. Below the lead frane 107,

viewed fromthe contact side 1805, the nol ded body 104

of the sem conductor package 100 extends. 15 To
spagubateioboriexamehe, sk perhgordueher rRackades table
100, a laser engraving extendlng up to the depth H2
caﬁaﬁéurﬁﬁééacééuﬁﬁdth§ §bRi eppduetos - pE@kQ@@§r§@@ the

e n F this a

bIamYE” ek T PASrERAnd! PaBt tonPRLSAS pRe e i Tected
cont aocthsadeadObhat 20 the saml handycter dpackages 1i00.
The | aser paraneters f generating the groove are
aﬂ?ﬁg?EHlQBcHlF atifhe WEPSVGSPl tRECFegBIFPYHBIIOPS At ions

| a8e bar9§éaleukaEaEQ@1@@@ 303, <6an e%he&GWQM%d BhmRsk
conpletely fromthe genera ed groove, 1.e

gehn ﬁatbangvoéﬁedéﬁpémégdjmgtcgpne@tune depthH@ The

2 [ Lay rese n the_contact .side 105
o REE L ey et 8y 1 BaCRE 06 e “aPo 5 oF Eiteved by 3 Lone
t beeengmaviige @peratjostihbetdepthgebvihg depeve,
i.e. the depth of material 30 renoval generated by the
| aser pul ses, can be adjusted in particular by

cg&ng9919ugnégmg&akrb§§ege%@gaﬁgung 8&86% thicONS one

after another along the sane [ine | aser beami s
passédosgduekalr panﬁsgevéﬂOthéosgnacbndudamy 15ne of the
evi.t ab

PRELAARs HRLEOAS,NG RO BaLh congeRl Lan vy abe
grooveret Bapkasel eRJEavi Rglean bBdpanbiculrakhhe
egggggggductor package 100. The contact side 105 is
provided with a covering layer 401. As mentioned before,
after the laser engraving operation, the semiconductor
packages 100 are singulated from each other through a
mechanical sawing cut having the width Bs. After the
largest part of the metal has been removed from the
predetermined separation area S already through the groove
cut by the laser, a neat edge is cut into the

semiconductor packages 100 by means of the mechanical

sawing cut.
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in such a way that on the one hand, as described in 5
connection with Fig. 3, several |aser engraving
operations are carried out parallelly to each other,
and, on the other hand, as described in connection
with Fig. 4, several |aser engraving operations are
carried out along the sane |ite for adjusting the
engraving depth. 10 Fig. 5 is another cross-sectiona
view of the sem conductor package 100 al ong a
boundary line of the predeterm ned singulation area
S. The individual tbataefsrefiopence ewbedded in the
nol ded body 104 of the 15 sem conductor package 100.
The contact side 105 is provided with a covering

| a9er 4éhicdsduenvropedkbetesre, after the |aser
eﬁgiavhng operation, the sem conductor packages 100
aré-singul ated from each other through a nechanica
sawbnNgcébt aBaY¥i Nng the width Bs. After the 20 | argest
part of the nmetal has been renoved fromthe

ptedet ephfinddrsdparati on area S already through the
g1 89vey £y db%05 e laser, a neat edge is cut into the
sem conduct or pactkages 100 by neans of the nechanica
sadbngCentactibsitiest of reference nunbers 100

Ziniconductor packages 5 101 Die 102 Contacts 103
P8 wi'reelli64f8PHed body 105 Contact side

107 Lead frame

108 Holding structure
200 Carrier tape

201 Opening

301 Webs

401 Covering layer

T separation line

S Predetermined separation area

By Width of the groove made by laser engraving

Bs Cutting width of the mechanical saw

H, Height of the semiconductor package

H, Depth by which the lead frame extends in the
semiconductor package

R Direction of the laser beam
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10 106 Metallic layer 107 Lead franme 108 Hol di ng
structure 200 Carrier tape 201 Opening 15 301 Webs
401 Covering layer T separation line S Predeterm ned
separation area 20 BL Wdth of the groove made by

| aser engraving BS Cutting width of the mechanica
saw H Hei ght of the sem conduiGt or package H2 Depth by
which the |l ead frame extends in the sem conductor
package 25 R Direction of the |laser beam 17 dains 1.
Met hod for singulating a group of sem conductor 5
packages (100) conprising a@ladsts ¢ nol ded body (104),
by separation along a predeterm ned separation area
(S), wherein, in the predeterm ned separation area

(%), Meﬂhbalfbc bayeulat@6y exgebdpngfosemlabnbaasbra
partial section of the predeterm ned separation are
10 (SPaR&2988 KUt CORPEUFANEN2aBdRET R Waléee|§§éwC (104)

|ayerb9°§§b§§é@909faﬁeﬁgnﬁtEEE@Et@Em&H@d”@EB%QaQQ@% area
(104), the nethod conprising the follow ng Steps: -

naklngsa,gwbevelnn thetpredetdenenndnsdparatirat ianearea
() ke RGNt 2l Rasiateo L0 BY Lase! 51case -
partial section of the predetermined separation area
(S) has to be cut through in addition to a plastic
layer consisting of the material of the molded body
(104), the method comprising the following steps:
- making a groove in the predetermined separation area
(S) of the semiconductor packages (100) by laser
engraving, wherein at least a part of the metallic
layer (106) extending in the predetermined separation
area (S) is removed, and
- subsequent complete separation of the semiconductor
packages (100) by means of a mechanical sawing cut

along the predetermined separation area (S).

2. Method according to claim 1,
characterized in that
the groove is made into a contact side (105) of the
semiconductor packages (100), the contact side (105)
being that large side of a die package (100) from
which the metallic layer (106) embedded in the molded
body (104) is spaced less than from another large side

situated opposite thereto.

3. Method according to any of the preceding claims,

characterized in that
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| ayer (106) extending in the predeterm ned separation
area (S) is renoved, and - subsequent conplete
separation of the sem conductor packages (100) by
means of a nmechani cal sawi ng cut 20 al ong the
predeterm ned separation area (S). 2. Method
according to claim1, characte@ zed in that the groove
is made into a contact side (105) of the 25

seni copdueheerpackages (300)or thte CPMARE Bidle ¥10P)ser

being that |arge side of a die package (100) from
whi chengieawenal LEceiagér of 1083l éabetided thet hethphdedidth

body 4) S f ot her large side
sit uag%‘% oopfpgcs}?%)%?ecﬂégrrg Sot %r{%lﬁgd according to
any of the precedlng clalns characterized in that 18
the lateral wdth of the groove made by | aser

efgr aVT hgPf s2egaaf 89 SRaflér of neRet RECEREEPAGCWRATR -

(Bs) of the mechani cgha,$aut 891 584 l§ fnabet hod
according to any of the preceding clains,

charabh@rQZQGVﬁnlEhmadEhQngeéve 13 ﬁadembyrneénéaeéra
nunbeé Iasero FaV|ng eratlons
9 pBra

opribectete: §¥h09, BRELELLORRY SRRSFERLCE Y

|y|ngpaﬂalmé119 pbedeegﬁgum@dlsﬁpaﬁﬁélqm aLeangSkin the
Met hod according to claimd4, characterlzed in that
t he apF%@%F%Fmﬁﬁﬁghs?BEfaB#OPhéraﬁoé§é i s aj usted by

5. Method according to claim 4,
characterized in that
the a lateral width (By) of the groove is ajusted by

the number of laser engraving operations.

6. Method according to any of the preceding claims,
characterized in that
the depth of the groove made by laser engraving
corresponds at least to the depth (H;) by which the
lead frame extends into the molded body - viewed in

direction of the beam.

7. Method according to any of the preceding claims,
characterized in that
the depth of the groove made by laser engraving is
adjusted by the number of laser engraving operations

carried out substantially along the same cutting line.

8. Method according to any of the preceding claims,
characterized by

a laser engraving with laser pulses.
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15 the nunber of |aser engraving operations. 6. Method
according to any of the preceding clains,

characterized in that the depth of the groove made by

| aser engraving 20 corresponds at least to the depth
(H2) by which the Ilead frame extends into the nol ded
body - viewed in direction ofifd he beam 7. Method
according to any of the preceding clains, 25

char agé enbgedctprihal thecdgphhgof the groove nade by

| aser engraving is adjusted by the nunber of I|aser
engravi ng operations cdahasdgutzesutst antially al ong
the sane cutting lin 30 8. Method accqording to _an

ot hEPRPEeRHERGSclraEhss PURSFabPORtBodony - Haskp > bs-
engraving with laser pulses. 19 9. Mthod according

to claim 8, characterized by |aser pulses with a pul se

| éAgt Hebhod. 8csorgdiggsto gnyoefMehhodracedidongledmany
of the preceding Cla&ﬂ?rac€59£%8&e£iZ?Hakn that QFN

sem conduct or packages afé used as di e ‘packages

(100) oFH0séhi chrtithedoacpatdangst aranysefi tbedpeepadikages
cl ai s characterized by a |l aser engraving with a
(}smﬁf%ﬂga'solid-state | aser

11. Method according to any of the preceding claims,
characterized by

a laser engraving with a Q-switched solid-state laser.



