9 2 MAR 2005 A Mold The invention relates to a nold, and in particular, a
mol d for encapsulating an s el ectroni c device. Conventionally, el dcl M0
devi ces, such as silicon chips (or dies) are assenbled by attaching the die
to a die attach pad of a | eadfranme, bonding gold wres between bond pads on
the die to corresponding | eads on the il eadfrane to and then encapsul ating
the die, die pad and wires in a resin material so that only the external

| eads of the |eadfrane project fromatpegncapsul ated package. In recent
years, electronic devices have been developed in which only the side of the
| eadfrane to which the die is attached and the wire bonds are 15

encapsul ated | eaving the other side of the |eadfrane free of resin. Such
one- sided encapsul ated el ectroni c devices are known by a nunber of

di f f er entlheriavesdtion ietdtaditag@ molddedd i pddiguiric Rageld fonemMgpsuilating aradf r ame
packages (MF) and quad flat non-| eaded packages (QFN). 20 However, one of
t he psobkironid Bewibe- si ded encapsul ated devices is to ensure that during

t he nol di ng process, the resin covers only one side of the | eadframe and
does not flow onto the other side of the |eadfrane. If the resin flows onto
the other side of the |eadfranme, this can result in a defect on that
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assembled by attaching the die 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 the leadframe project from the encapsulated package.

In recent years, 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 encapsulate'd leaving the other side of the 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 resin covers only one‘side of the leadframe
and does not flow onto the other side of the leadframe. If the resin flows onto
the other side of the leadframe, this can result in a defect on that particular

device resulting in the device having to be rejected.



One solution to mnimsing this problemhas been to apply adhesive tape to
the opposite side of the |eadfranme fromthe die side and to then a@g% Otdae
dies and performthe wire bonding, followed by the nol ding process

theory behind the use of the tape is that the presence of the adhesive tape
on the other side of 5 the |eadfrane prgvents seepage of the resin during
nol ding onto the portion of the |eadframe that will becone the external

| ead h h h d.
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of the 1o |leadframe despite the fpresence of the adhesive taﬁ This is
especi al | PRAoSiteSide Wf’th@ Inadframe feamtha disssidrand torbes @ttachdne digoandhi ps i s

particularly prone to resin seepage. Hence, it is common practice not to
attach di gerfant the wine dodding; ilosfedibietrat thatdingprddesss Taw theenpbehimii |1 ity of
resin seepage on the outer rowis relatively high. 15 Therefore, the

seepage ofthe @gkmbfltRe talse %ttlﬂﬁf th% sresehcd BPtHeeﬁdﬁésW@tdp%dM?ﬁ% biter¥id g of

usabl e chips froma given frame. In accordance with a first aspect of

el actr oni AMadeA cﬁfétrhg”r%w%rﬁ% %epﬁggg%%%gb@w%%‘r’rﬂoiﬁ*ﬁ e BBy, and

a second nold section including a first recessed portion adapted to receive

a | ayer ofthﬁﬁ@@fi’aineéh@td@'ﬁé@cpm%thee%?ﬁﬁﬁf@ﬂrﬁeadﬁuih%@?y r@%lm@mﬁ REFEEr3 2 MAR
2005 3
of devices that have to be rejected.

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.

Therefore, the seepage of resin to the other side of the ieadframe 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.



In accordance with a second aspect of the present invention, a nethod of
encapsul ating a one-sided el ectronic device conprises formng a | datiMARRGES
assenbly by attaching a |layer of material to one side of a |eadfrane,
attaching a die to a die attach portion on the other side of the |eadfraneg,
bonding wires 5 between contact portions on the die and contact portions on
the leadfrane, inserting the |leadfranme assenbly into a nold with the die in

a nold cayj i I i I e | f bei ng

| ocat ed o#‘ ég%‘se@éﬁﬁe ye‘é‘ts% Ségﬁd Qﬁégtr?rép% %S%”Fﬁgebg‘%‘erae@%tmﬁ al, but not
t he | eadf r ane, ei_rerbg | ocat.ed ir a flrgt . recessed portion of {he second
section ofNERRSUIBIIRG annersifed glacjronig de\ieR COBRESES FRIAYNG R I8RANARS ayer of
material is snmaller than the corresponding di nension of the |eadfrane.

Pr ef er abl pssemblwibyatiadiing ledayayefrmaferiantit ene aidei of sslealdframe, lzdtaching avi dt h of
the |l eadfranme. 15 Preferably, the depth of the first recessed portion is

greater thantdhaid aﬂtg&ngémoann fheothaygtie o th@icRidfrae, BARIdaR] Wirest he first

recessed portion has a depth which is approximately 10%to 30% greater than

the | ayer oah, (8 BEhals oBRBhE ALY dl5%ha LOnaN B FRLSI, IbEBaRERTer abl v, 20%

to 30% greater and no approxi greater an the
t hi ckness . of the nmaterial. 20 Typically, e leadfrane is |located in a
Second oSSl [ krblapie Fxrenok o @ beld Wik T B anaicue CaRY Y 1 v st
recessed portion is located within the second recessed portion. 0 "'-NMAR
2005 first section of the mold and the leadframe 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 mold.

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 portion 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 most preferably,

approximately 25% greater than the thickness of the material.

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.



4 Preferably, the layer of material is an adhesive filmthat is attached to
the |eadfranme by the adhesive. Typically, the adhesive film may be & hMEHEIS
formof an adhesive tape. Preferably, the adhesive tape is a polyin de tape
with a silicon adhesive, such as Nitto Denko TRM 6250 adhesive tape. 5 An
exanple of a nold in accordance with the invention will now be descri bed
with the acconpanying drawings, in which: Figure 1 is a cross-sectional view
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separation O gure trix | eadframe
wi th adhesi ve tape attached. and qne of the matrix bl ocks nplded. Figure 1
Shows a naPeRIAR By NE RANGE. nfjwmf@ky,m hestts B D3P B Bed8HA fs nol d
section 3. The first section of the nold 2 includes a nold cavity 4 and the

nol d sect iaonadhesid tepes Rrefenabty, tee edbedvatapenissepolyimidedaps wsth dhe fir st
recess 6 is located within the second recess 5. Figure 2 is a plan view of

a matrix IsgR@hrafeshe, Witk ks NigbUbiakd PRIM-625Reahesivétap@t ri xes 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. Thi
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with 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



5 sensitive adhesive tape and is preferably a polyimde tape with silicon
adhesive, such as Nitto Denko TRM 6250. After the tape is applied to é?ﬁ%
underside, dies are attached to each of the die attach pads 12. ) TaMp |
the dies are attached to each of the die attach pads 12 on each of the

matri xes 11, the leadframe 10 is forwarded to a conventional w re bonding
machi ne (not shown). The wi re bondi ng machi ne bonds wi res between bond pads

on each i pgngtiigslalindioe dgahe ks prferapia palyanidecabeasnPsidtmngatinasigeon the
| eadf rane 10. 10 As shown in Figures 2, the width of the tape 15 is |ess

than the widi ?ﬁgﬂim% %nkb%[%.lﬂﬁeﬁ%gitﬁﬁé]ﬁé’ap iﬁ’é%Fthﬂ'h%Km;o%?gBEt {jfé% tape 15

is also | ess n thi ckness of the |eadira or exa € tape may
have a thickness of the, order,.of 30 mto .35 m 15 The first recess 6 in the
second noff %@%‘fh%t%e?ﬁhe?{etg%g‘?aﬁégh839%6 h that is greater than the

t hi ckness 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 nost preferably approxi mately 25% 20

greatey. RaerafandbRsi dretdi@ichafeo htk lonefsdiesateieprsads e ehyeazd dnthe 35 m
the depth is 5 mto 8 mgreater than the thickness of the tape and nost
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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 width 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 um to 35 um.

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 um to 35 um, the
depth is 5 um to 8 um greater than the thickness of the tape and ‘most
preferably, the depth is approximately 5 um greater than the thickness of the

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



0 ? MAR 2005 6 nomnal tape thickness is approximately 33 mand the depth
of the first recess 6 is approximately 38 m As shown in Figure 1, JWiMiR Xiie
| eadf rane 10 inserted in the nold 1, the s leadfrane 10 is positioned in the
second section 3 of the nmold 1 such that the I|eadfrane 10 is |located in the
second recess 5. The tape 15 | ocates wigthin the first recess 6.
Surprisingly, the inventors have di scovered that by providing a first recess
6 10 whi i Sl . el e receive
the 1 eadr Pamue! (A EREETs ePof BRFistey o35h B8 A3 dBin PR ML kst Fane 'S0
is reduced conpared to conventional nolds which do not have a first recess
6. The pérg appigxgBataly BBeiMnvention may be further enhanced by preferably
maki ng the depth of the first recess 6 greater than the thickness of the
tape 15. 0 2 MAR 2005 7 CLAIMS 1. A nold for nolding a one-sided

encapsul ated el ectronic device froma 5 |eadfrane, a |layer of material
bei ng att (o) i I . ‘ sing: a first
nol d sectgg%ﬂgg%ﬂﬂin uggﬂgy@ﬁg&%@?gﬁgg&%ﬂgﬁggcgﬁdn§§+guggngg%, the first
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leadframe 10 is located in the second recess 5. The tape 15 locates within the

first recess 6.

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.



10 el ectronic device, the second nold section including a first recess sized
to receive the entire layer of material attached to the |eadfrane ang9?m§%ﬁ5
smaller than the leadframe so that the | eadfrane extends over the first
recess without being received within the first recess. 15 2. A nold
according to claim1, wherein the secohd nold section includes a second
recess sized to receive the entire leadfrane, the first recess being

| ocated within the second recess. 3, 98 | d according to claiml1 or claim2,
wherein the | ayer of material has aCls H&hickness and the first recess has a
depth that is greater than the thickness of the layer of material. 4. A
nol d according to claim3, wherein the depth of the first recess is

appr oxi mat el yAlreetdt for a0 ipgema bee-sidexhe b dep siuiated mésctraniic daeicedoen aof

mat eri al 5. A nold according.to clagim4, wherein.the depth of the first

ecess i badlghie g Rperl ol Gons tadhatio erhaei the eadigsge dhet he | ayer

of mtefh@%cgm sﬁﬁl'd according to claim5, wherein the depth of the first
ppr

recess is ox'mately 20%to 30% greater than the thickness of the
| ayer of mat eaifiaét mdld geatowhdefming dimgjdtaavdyaamd 6, wherein the depth of the

of mmterial. B SEORARTOESESSH REALErBH SFouts Mol Sac B S HG Shishpsul ot ed
el ect r onj&cflRVinefeadfame thetdiEtween for molding the one-sided encapsulated
10 electronic device, the second mold section including a first recess sized to
receive the entire layer of material attached to the leadframe and sized smaller
than the leadframe so that the leadframe extends over the first recess without

being received within the first recess.

15 2. A mold according to claim 1, wherein the second moid section includes a
second recess sized to receive the entire leadframe, the first recess being

located within the second recess.

3. A mold according to claim 1 or claim 2, wherein the layer of material has a
20  thickness and the first recess has a depth that is greater than the thickness of the

layer of material.

4, A mold according to claim 3, wherein the depth of the first recess is

approximately 10% to 30% greater than the thickness of the layer of material.
25

5. A mold according to claim 4, wherein the depth of the first recess is

approximately 15% to 30% greater than the thickness of the layer of material.

6. A mold according to claim 5, wherein the depth of the first recess is

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

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

approximately 25% greater than the thickness of the layer of material.



formng a | eadfrane assenbly by: (i) attaching a |layer of material to one
side of a leadframe, the 5 leadframe including contact portions, (i0) MARZ005
attaching a die to a die attach portion of the | eadfrane on another side of
the | eadfranme, the die including contact portions, and (iii) bonding wres
bet ween the contact portions of the die &nd the contact portions of the

| eadframe; 10 inserting the |eadfranme assenbly into a nold, the nold

i ncl udi ng firgt | d tion defining a mold cavit and, a. second nol d
section incl udi %d“g{gg)ldr%ftsfgﬁplé‘@e%g n?ﬂ%%"%@%%%@?@é %kﬁ%ﬁ%m? deXiayer of
materi al atémphsidgt o the | eadframe and sized smaller than the |eadfranme so

that the | eadfranme extends over the first recess wthout being received
within the firsformiteadeadime assenydy byng a nol ding material into the nold

cavity of the fj.yst section or he one-sided encapsul ated

el ectroni c devi QL 9595991@5%'593{:%@3?%@%Oﬁpaﬁ@? é# g&%aéﬁ@rﬁgt & | ayer of

materi ad hpaderanidlineludass cantct pertionsst recess has a depth that is greater
than the thickness of the 20 |ayer of material. 10. A nethod according to

claim9, whereifilt heati@phings diete # dipsttachaastion of thpieagiiama enygnedvsrt o 30%
greater th?i'aetcﬁ‘?hé iaiagm?ﬁa Rk oti%]%dltgﬁ'iﬁ@ c%;a[@h%"n;&ls- afg 11. A method
ai m 10, -he deptfh o the

according to c wherern I'r'st recess is

approxi mat el y 16 t ob3Adingreiseebetwean theecdractkpmrtisn© bf theedibayrt thef
material. 12. A nethod according to claim11l, wherein the depth of the first
recess is CRAMAFLROMANEIO) thtradlase®s great er than the thickness of the |ayer

of mategial.  jnserting the leadframe assembly into a mold, the mold including a first
mold section defining a mold cavity, and a second mold section including a first
recess sized to receive the entire layer of material attached to the leadframe and
sized smaller than the leadframe so that the leadframe extends over the first
recess without being received within the first recess; and
15 inserting a molding material into the mold cavity of the first mold section to

form the one-sided encapsulated electronic device.

9. A method according to claim 8, wherein the layer of material has a
thickness and the first recess has a depth that is greater than the thickness of the

20 layer of material.

10. A method according to claim 9, wherein the depth of the first recess is

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

25 11. A method according to claim 10, wherein the depth of the first recess is

approximately 15% to 30% greater than the thickness of the layer of material.

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

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

13. A method according to claim 12, wherein the depth of the first recess is

approximately 25% greater than the thickness of the layer of material.



30 13. A nethod according to claim 12, wherein the depth of the first recess
is approximtely 25% greater than the thickness of the |ayer of ”atﬁbhﬂg?%?
2 MAR 2005 14. A method according to any one of claims 8 to 13, wherefn"”

t hi ckness of the layer of material is from15 pmto 60 pm 15. A nethod
according to claim 14, wherein the thickmess of the layer of 5 material is
from30 pmto 40 pm 16. A nethod according to any one of clains 8 to 15,
wherein the second nold section of the nold includes a second recess sized
to recei velthe Almatiodamesording thianytonesefedains 8 thhd Sswheraln athitksess obn bei ng
| ocat ed mngr the 1 eceﬁipof t second nmol d section, the |eadfrane

' coqd
assenbly b enayegﬂ '@lafeer@ '%{r8m[ HEh that the leadfrane is |ocated

entirely within the second recess. 17. A nmethod according to any one of
clains 8 to 16, wherein the layer of 15 material is an adhesive fil m having
an adhesi vé5 thé magheqd afcondingrtp alaitrel hgvheretreitiedtickoes of theddyenole via the
adhesi v hod §S ot dha% to claim17, wherein the adhesive filmis

an adhe |vg‘at?ré%és pm ©

16. A method according to any one of claims 8 to 15, wherein the second
mold section of the mold includes a second recess sized to receive the
leadframe, the first recess of the second mold section being located with the
10 second recess of the second mold section, the leadframe assembly being
inserted into the mold such that the leadframe is located entirely within the

second recess.

17. A method according to any one of claims 8 to 16, wherein the layer of
15 material is an adhesive film having an adhesive, the layer of material being

attached to the leadframe via the adhesive.

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

tape.





