WD 02/ 20236 PCT/ SGO0/ 00140 1 A Mold The invention relates to a nold, and
in particular, a nold for encapsulating an 5 el ectronic device.
Conventionally, electronic devices, such as silicon chippct@Godkoss) are
assenbl ed BYO&a¥2B¥hing the die to a die attach pad of a |eadfrane, bonding
gold wires between bond pads on the did to corresponding | eads on the
| eadframe 1o and then encapsulating the die, die pad and wires in a resin _
material so that only the external | BNl the | eadframe project fromthe
encapsul at ed package.” 1In recent years, electronic devices have been
devel oped in which only the side of the |leadframe to which the die is
attached and the wire bonds are 15 encapsul at ed le@&$P t he %hher si de of
2\

t he | eadf r amTHerimeentibn relates fo Suold, @nd-in padisdlab i RERPEYIEERY 8Ri ¢
devices are known by. a nunber of different nanes, including nolded. |eaded
packages ‘ (sM-Rlecttonixrdeviceadf r ane packages (MF) and quad fl at non-I| eaded
packages (QFN). 20 However, one of the problenms with one-sided encapsul at ed
devices is to ensure that during the nolding process, the resin. covers
only one side of the |eadfrane and does not flow onto the other side of
the | eadf r amegorivientibréally cslédtrohicatevices; suchtdsesilisonshipsi(aedigs) e | eadf r ane,
this can result in a defect on that particular device resulting in the
devi ce havi ngadsgmibfed 1§} &tichig tSdie to a die attach pad of a leadframe, bonding gold
wires between bond pads on the die to corresponding leads on the leadframe
10 and then encapsulating the die, die pad and wires in a resin material so that

only the external leads of ';he leadframe project from the encapsulated package.

In recent y.ears. electronic devices have been developed in which only the side
of the leadframe to which the die is attached and the wire bonds are

15 encapsulated leaving the”oth'er side of thé leadframe free of resin. ‘Such one-
sided encapsulated electronic devices are known by-a number of different
names, including molded leaded packages (MLP), micro leadframe packages

(MLF) and quad flat non-leaded packages (QFN).

20 However, one of the problems with one-sided encapsulated devices is to ensure
that during the molding process, the re_si__n_ covers c_mly one sidg___of the leadframe -
and does ot ﬂow onto the &hér side of the leadframe. If the resiﬁ flows onto
the other side of the leadframe, this can result in a defect on that particular
devic.e resulting in the device having to be rejected.

25



WO 02/ 20236 PCT/ SG00/ 00140 2 One solution to mnimsing this probl em has
been to apply adhesive tape to the opposite side of the |leadfrane fromthe

di e si de anwotenéden attach the dies and performthe w rlec,,t)é}_?g}oﬂgo
foll owed by the nolding process. The theory behind the use of the tape is
that the presence of the adhesive tape oh the other side of 5 the |eadfrane
prevents see e . resi.n dyrin | ding onto the portion of the

| eadf rane tha vﬁﬂ?'$t'°b§§6??8'"%'ﬂagﬁiﬁ B&‘P&Dm P'E% gen {orppihgdhasivedrpgyta the nunber
of devices t have.to be rejected. However, in practice, it is found that
resin still ?ﬁé?%%oﬁi‘?%ﬁ 8'%ﬁ‘#’éfnesfr%“%ﬁd@w@eartd@ébmaﬁa@fbesipaamd he
presence of th& adﬂgesi.ve tg@e. This is especially the case with matrix

| eadfranmes wREFET e Wite Spading, follaweddy the maldipg precsss aThe theapybehind r esi n

seepage. Henge, it | onmmpn practice not to attach dies to the outside

Tese b |
row of die affie\s¢ ?f& £ 1R’ Aaat thaepresencaefithe pdbesivectape opdbe ather sidetdfe out er
rowis rel aiivel high. 15 Therefore, the seepage of resin to the other
side of tRe MEIARAMEAES PERIFDESaepage of Birdesin dusng melding pstofthe podiogiofen
| eadf rane. I accordance with a first aspect of the present invention, a
mol d for nol HiE&lgadirame thatavil bepomecthemxtarnaltieatiss therenoreducitg thecsurabsipr | ses a
first nold section defining a nold cavity, and a second nold section
i ncluding a Pfﬁ’%"c'cqsetbé"smm;b@ﬂ’elboﬁedadapt ed to receive a layer of materi al
attached to a | eadframe, but not T

However, in practice, it is found that resin still flows onto the other side of the

10 leadframe despite the presence of the adhesive tape. This is especially the

case with matrix leadframes where the outside row of chips is particularly prone

to resin seepage. Hence, it is common practice not to attach dies to the outside

row of die attach portions as the probability of resin seepage on the outer row is

relatively high.

15

Therefore, the seepage of resin to the other side of the leadframe reduces the

yield of usable chips from a given leadframe.

In accordance with a first aspect of the present invention, a mold for molding a
20 one-sided encapsulated electronic device comprises a first mold section
defining a mold cavity, and a second mold section including a first recessed

portion adapted to receive a layer of material attached to a leadframe, but not

the leadframe.



the leadfrane. - ------ ---- WD 02120236 PCT/ SGOO' 00140 3 In accordance
with a second aspect of the present invention, a nethod of encapsulating a
one- si ded vweh ggdobseni ¢ device conprises form ng a | eadf r areT/sGwoeEdl y by
attaching a | ayer of material to one sipde of a |eadfrane, attaching a die
to a die attach portion on the other side of the leadframe, bonding wires 5

LT Tl LA O LT
sochion of SRMBARRD Sl o PP Sl o

L e AR S L
wi dth of thd@etgadie gitach partion off the qﬁ%%‘f%?%ﬁiﬁ?%f’ﬁg‘%mﬁﬁ%w?ﬁeel 2gd¥1raﬁre.e
1s Preferably, the depth of the flé{lesgn@g&gg edr&)ortiq(ﬁ?' sadﬂ_rgeater than the

t hi ckness bgtwern contagt posHionsgniihe RPrUugng on f¥ssed portion

has a depth which is approximately 10%tqQ 30% greater than the |ayer of
mat eri al, pinepdipgdhs/lead m?és%%@{?'ll]F@%Pé%?'gwgé%%p@f'ﬁﬁiﬂ?@,caiié)%"t% )?:O%

reater and nost preferably, approxinmatel 5%.greater than the thickness
gf t he mat eﬁrﬁ§$ectign of the mol% and tl?ep Ieaé}'rame%e}/ng ocgtgd oA a second Section otf

the mold with the layer of material, but not the leadframe, being located in a first
recessed portion of the second section of the mold.

10
Typically, at least one dimension of the layer of material is smaller than the
corresponding dimension of the leadframe. Preferably, the width of the layer of

material is smaller than the width of the leadframe.

15 Preferably, the depth of the first recessed portipn is greater than the thickness
of the layer of material. Typically, the first recessed portion has a depth which
is approximately 10% to 30% greater than the layer of material, preferably 15%
to 30% greater, more preferably, 20% to 30% greater and ﬁost preferably,
approximately 25% greater than the thickness of the material.

20
Typically, the leadframe is located in a second recessed portion of the second
section of the mold, and the first recessed portion is located within the second

recessed portion.



[ I s' [ d portion of the
20 Typically, the leadframe is'located in a second recessed |
éeco%g sec?ion of the nold, and the first recessed portion is |ocated

within the WeoBn®erecessed portion. WO 02/20236 PCT/ SGOGEfddddmotio
Preferably, the layer of material is an i\dheswe filmthat is attached t(r)]
the |eadframe by the adhesive. Typically, the adhesive filmmy be in the

' apbly, the adhesive tape is a polyimde
Lope i thoa Taerraly haer O RARHANS N dNEste AR st i aliaphed tatiisas ve. t ape.
j : ] i ntion will now be
Sosort bod” vl erdtrPbY e bARESOL SEMY bk SdleslyR i may b indhe o of
es ’ :
' ' | dirane |ocated in 10 the nold
S rer ol di natadieglleone ERIdtably: fheBahGilke fipeds a panimide Aee Bitha o bl an
after PD In?r' I f.rane wt dhesj ve tape attached and one of the
\r/r:ate \erg b?ogﬁg "krrépégﬁggﬁ'&w%ai i a&n'éo-ﬁB 350@dherivedapeides a first nold
section 2 _and a second 15 nold section 3. The first section of the nold 2

' ' [ includes a first recess 6
includes a nold cavity 4 and the nold section 3 inc es
and a second yecess .,5. . The first recess 6 is located within the second

recess 5. Fi §it&X@MRIE ofa glold,inacsardance withithe invertion willmewlite désaribed ncl udes

four separat Gup the accompanying drawings, in which:

Figure 1 is a cross-sectional view of a mold with a leadframe located in
10 the mold after molding but before separation of the mold; and
Figure 2 is a plan view of a matrix leadframe with adhesive tape attached

and one of the matrix blocks molded. °

Figure 1 shows a mold 1 which includes a first mold section 2 and a second
15 mold section 3. The first section of the mold 2 includes a mold cavity 4 and the

mold section 3 includes a first recess 6 and a second recess 5. The first recess

6 is located within the second recess 5.

Figure 2 is a plan view of a matrix leadframe 10 which includes four separate
20  matrixes 11 of die attach pads 12. Each die attach portion 12 can have a die

(not shown) attached to it.

In use, an adhesive tape 15 is applied to the underside of the leadframe 10,
That is the side opposite to the side on which the dies are to be attached. This

25 is also shown in Figure 1. Typically, the adhesive tape 15 is a pressure



20 matrixes 11 of die attach pads 12. Each die attach portion 12 can have a
die (not shown) attached to it. In use, an adhesive tape 15 is applied to

the under glgyBisct he | eadframe 10. That is the side oppopsce/oeisethe side
on which the dies are to be attached. This 25 is also shown in Figure 1.

;’ggls::?: {/g agﬂg adhesive tape 15 is a erssure WO 02/ 20236 PCT/ S0/ 00140 5
. lve . : ey t | wd [ 1 con
aﬁgem yg, % lvgsadkﬁﬁﬁ%?%gn%p? ,ghﬁ%@%@@a&’@@ﬁ&e{ﬂﬁgb ?@Be@!%g"\ggrﬁ%%% to the
a1t he d ctudas 6 kA T o280 "R, e aneds SpPud o3RRGSt IR " e
matrixes 11, t eadf rame 10 i.s forwarded.to a conventional wre bondin
machi ne (no?re%i%ﬁh?qa%ﬁ?@hyﬁfheBlgr?&%ﬁ%pﬁ&scﬂ%ne bonds wires between bond )
pads on each individual die attached to a pad 12 and correspondi ng | eads on
the | eadframe 10. 10 As shown in Figures 2, the width of the tape 15 is

% B %gj?ﬁ tBﬂg%“alft%é‘giqfsé%aﬁgé?ﬁ aﬁe&@éﬁi Eﬁ%ﬁw' it P2 b ol e e
recess 6 i nmaliesddothg '?&ﬁfﬁ’"%%ﬁ fsofﬁwgaer{g?cg{oeq ﬁmrr‘{?%ﬁg'gaﬁé{vq}&&lﬂ?ﬂ@ﬁaz | |r :t
machine (not shown). The wire bonding machine bonds wires between bond
pads on each individual die attached to a pad 12 and corresponding leads on
the leadframe 10.
10
As shown in Figures 2, the W|dth of the tape 15 is less than the width of the
leadframe 10. Typically, the thickness of the tape 15 is also less than the
thickness of the leadframe. For example, the tape may have a thickness of the
order of 30 pm to 35 pm.
15
The first recess 6 in the second mold section 3 preferably has a depth that is
greater than the thickness of the tape 15. Typically, the depth of the first recess
6 is approximately 10% to 30% greater than the thickness of the tape,
preferably, 20% to 30% greater and most preferably approximately 25%
20 greater. For example if the tape thickness is approximately 30 pm to 35 pm, the
depth is 5 pm to 8 pm greater than the thickness of the tape and most
preferably, the depth is approximately 5 pm greater than the thickness of the

tape 15. Typically, if the adhesive tape used is Nitto Denko TRM-6250, the




greater than the thickness of the tape 15. Typically, the depth of the
first recess 6 is approximately 10%to 30% greater than the thickness of
the tape, wpoakemsbly, 20%to 30% greater and nost preferp@bymﬁm{mgxi mat el y
25% 20 greater. For exanple if the tape {hickness is approximately 30 mto
35 m the depthis 5 mto 8 mgreater than the thickness of the tape and

nost prefer LS. .approxi mt 5mgreater than_the thickness
of the tapea@g?ﬁ n#&%ﬁ%ﬂﬁ%&%%ﬂ%&%ﬂ@ i%?zfﬁ’@%@éﬂpﬂhsomﬁ first meas®

TRM 6250, th V\g 02/ 2023? %CT/ SGOO' 00140 6 nomi nal tape thickness is

appr oxi mat el 3 pB'.'Wrﬁﬂ'ﬁyt Pepth of the first recess 6 is approxi mately
38 m As shown in Figure 1, with the leadfrane 10 inserted in the nold 1,
the s leadframe 10 is positioned in the second section 3 of the nold I such
that the |leadfrane 10 is |ocated in the second recess 5. The tape 15

| ocat es wi t hiA® ghowm iniFigure e with shesleadfame 1 Siimsgiried it the moMentiey s have

di scovered that by providing a first recess 6 io which is |arge enough to
recei ve tHe tegsirame His pasitioned in thesecambsantion Beof the aldid fEBch SaepRIE Of
resin through to the underside of the |eadfrane 10 is reduced conpared to
convent i onal leasifiagentd isHockted it the seeoral lecesst 5.r Fhe bed15 lodktes Wthinapgance of
the invention may be further enhanced by preferably making the depth of
the first rediEe$ge@sgBeat er than the thickness of the tape 15. WD 02/ 20236
PCT/ SG00/ 00140

Surprisingly, the inventors have discovered that by providing a first recess 6
10  which is large enough to receive the tape 15 but too small to receive the

leadframe, seepage of resin through to the-underside of the leadframe 10 is

reduced compared to conventional molds which do not have a first recess 6.

The performance of the invention may be further enhanced by preferably

making the depth of the first recess 6 greater than the thickness of the tape 15.



7 CLAAIMS 1. Anold for nolding a one-sided encapsul ated el ectroni c device
conprises a first nold section defining a nold cavity, and a second nold 5
section i nedowhiossg a first recessed portion adapted to rRCESGH/O8140 gyer of
material attached to a |eadframe, but7not the |eadframe. 2. A nold
according to claim1l1, further conprising a second recessed portion adapteéed
to receive the |leadfrane, the first glgxmessed portion being 10 | ocated

wi thin the second recessed portion. 3. A nold according to claim1 or claim
2, wherein the depth of the first recessed portion is greater than the

t hi ckness of the |layer of material. 15 4. A nold according to claim 3,

wherein thesdept d‘dﬁ h&%fo%a%ihca ﬂinatbaréléc&oﬁ@m@omermtel y 1,0%to
30% gr eat er thar&?ﬁjdﬁg&erl I r?aterl al 5'.9 nol d according to claim4,

wherein the P dRPEAVitY NaridSa S@dIn@rhemt el y 15% to
30%greater [?ﬁ J(13ts(r%Ief g'%gid e?ﬁmatterl .m20 6. tx nol d according to claimb,

wherein % ne %@8&%@&.@5#&@& {ocgzﬁﬁﬁﬁa Atel ‘td’fégbﬁe%ﬁﬂ;‘?é%fﬁ?ét&’ié( 20% t 0

30% grea according to claim§6,

wherein theﬂtg?‘%gg t(g];é%éhg‘?arﬁer it ﬁcﬁ(iﬁé{bﬁgfral% p_o_rt ion is approximately 25%

greater tha 0T T T A e [ I O I I T O I O O
M .

2. A mold according to claim 1, further comprising a second recessed
portion adapted to receive the leadframe, the first recessed portion being

10 located within the second recessed portion.

3. A mold according to claim 1 or claim 2, wherein the depth of the first
recessed portion is greater than the thickness of the layer of material.
15 4. A mold according to claim 3, wherein the depth of the first recessed

portion is approximately 10% to 30% greater than the layer of material.

5. A mold according to claim 4, wherein the depth of the first recessed
portion is approximately 15% to 30% greater than the layer of material.

20
6. A mold according to claim 5, wherein the depth of the first recessed

portion is approximately 20% to 30% greater than the layer of material.

7. A mold according to claim 6, wherein the depth of the first recessed

25 portion is approximately 25% greater than the layer of material.
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WO 02/ 20236 PCT/ SGOO' 00140 8 8. A nethod of encapsul ating a one-sided

el ectronic device conprises formng a |leadfranme assenbly by attaching a

| ayer of maWwera2ah2sto one side of a |eadframe, attachi ng pefl§&opig di ©

attach portion on the other side of the g | eadf rane, bondi ng wires between

contact portions on the die and contact “portions on the |eadfrane,

i nserting the | eadfrane assenbly into a nold with the die in a nold cavity

in a first section of the nold and the | eadfrane being |ocated on a second
but, not, the | eadfrane,

bei ng. | ocat ed i n & Tied of SeByRting s i med eeritic dhtcs Sompesesor < he o
one-si aod  oneiming B s AkeltBly by, Stacriieia laves plimateribiochaiseset mner i n
the 1ayer of ‘e, BabBie s Hito £k 1300 porln g o otreasides thmer of n T he.
than the "aydadiRim, E8RARE wireh Behyoreh ¢utAR Bediear Ay s araontactuner of 1 t he
depth of the fhfg%,ghﬁﬁgf%%graéf)m ortion is approximtely 15%to 30% greater

than the | ay&° eripg fony leadranaiasgembly ditaiamatt, witther ei n t he

depth of thefirst. recessed portion is approximtely 20%to 30% greater
than the | ay&® 8'153 "ﬁﬁt’@&a QPY'tVl'EPfEQtPPPﬁQ&QPﬁBIde and the leadftare being

located on a second section of the mold with the layer of material, but not the
leadframe, being located in a first recessed portion of the second section of the

10 mold, and inserting a molding material into the mold cavity to form a one-sided

encapsulated device.

9. A method according to claim 8, wherein the depth of the first recessed

portion is greater than the thickness of the layer of material.

15

10. A method according to claim 8, wherein the depth of the first recessed

portion is approximately 10% to 30% greater than the layer of material.

11. A method according to claim 10, wherein the depth of the first recessed

20  portion is approximately 15% to 30% greater than the layer of material.

12. A method according to claim 11, wherein the depth of the first recessed

portion is approximately 20% to 30% greater than the layer of material.

T



S WO 02/ 20236 PCT/ S&0/00140 9 13. A nethod according to claim 12, wherein
the depth of the first recessed portion is approximtely 25% greater than
the | ayer wdoymassrial. 14. A nmethod according to any ofPCH/SGMR0IE0to 13,
wherein the |ayer of s material has agthickness in the range 15mto 60m
15. A net hod accordi ng to claim 14, wherein the |ayer of material has a

t hi ckness i 5 g\mﬁgm a%gﬁﬂdirfb gﬂr'mlﬂ mereﬁ-lfﬂétd% 8RB fifkt PecdsBedny of

claine 8 to ereint ane is l|located in a second recessed

portion of é\n&ﬁ% i’oﬁrﬂﬁferﬁb'%f réatsr HQhﬂwelﬁ?Qdf%teﬁdlrSt recessed portion

I's | ocated e Seco esse portion. 17. A method according to
any of clains 8 to 16, wherein the |layer of 15 material is an adhesive film
which is attached to the | eadframe by the adhesive. 18. A nethod according

T 11 10" A e MeeRete iy i 167 45, WinéiRithe fiyefe achest ve fape.

5 material has a thickness in the range 15um to 60um.

15. A method according to claim 14, wherein the layer of material has a

thickness in the range 30um to 40pm.

10 16. A method according to any of claims 8 to 15, wherein the leadframe is
located in a second recessed portion of the second section of the mold, and the

first recessed portion is located within the second recessed portion.

17. A method according to any of claims 8 to 16, wherein the layer of

15 material is an adhesive film which is attached fo the leadframe by the adhesive.

18. A method according to claim 17, wherein the adhesive film is in the form

of an adhesive tape.
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