03 "'FEB 2006 A Mol d SUWMMARY OF THE | NVENTI ON The invention relates to a nold,
and especially, a nold for a sem conductor 5 chip. DESCRI PTION OF THE PRI OR
ART One recently devel oped sem conductor package is the quad, flat, no-I|ead
package sonetines known as a QFN package. QFN packages generally fall 10
into one of two categories, either matriX® QFN or block OFN. In bolAFERRME of
package the substrate to which the die (or sem conductor chip) is attached
is normally a netal lead frame. A typAcMbldead frame 7 for a matrix QFN i s
shown in Figure 1. For the matrix 1is QFN package a single die is attached
to each die pad 8 and during nolding, each die is located within its own
nol d cavity. Hence, each die is individually encapsulated on the |ead frane

7. After %@M@Aﬁ@%r} ?ﬂ@hmﬁéﬁﬂow singulated by cutting the netal of
C

the | ead frame between each encapsul ated die. 20 A typical |ead frame 90 for
a block QFN_js.shown in Figure 9. The lead frane has four separate
bl ocke. granENedMFTRaCRIaSeSKAS ol RRH ESRPFA of A Tor B semiondueier

5 chip.

DESCRIPTION OF THE PRIOR ART

One recently developed semiconductor package is the quad, flat, no-lead

package sometimes known as a QFN package. QFN packages generally fall
10  into one of two categories, either matrix QFN or block QFN. In both types of

package the substrate to which the die (or semiconductor chip) is attached is

normally a metal lead frame.

A typical lead frame 7 for a matrix QFN is shown in Figure 1. For the matrix

15 QFN package a single die is attached to each die pad 8 and during molding,
each die is located within its own mold cavity. Hence, each die is individually
encapsulated on the lead framé; 7. After molding, the lead frame 7 is singulated

by cutting the metal of the lead frame between each encapsulated die.

20 A typical lead frame 90 for a block QFN is shown in Figure 9. The lead frame
90 has four separate blocks 91and each block 91 has a square array of die
pads to which a die is attached. During molding, all the dies on the die pads 92
in the same block 91 are located in the same mold cavity. Hence, all the dies in

the same block are encapsulated in the same block of molding and singulation



pads to which a die is attached. During nolding, all the dies on the die
pads 92 . in the sane block 91 are located in the sanme nold cavity. Hence,
allthe dies in the sane block are encapsulated in the same bl ockl »FER 2005
nol di ng and singul ation 03 FEB 2006 3 chip nounted on a nounting portion of
the substrate into a nold, closing the nol"d halves and applying a sealing
pressure between a surface of the nold and a surface of the substrate to
subst ant i al | yisppeermedipy guiipothretahaihedpad fiame 90aarkkde mekdisgmatedal of t he
nold and the substrate; injecting a nolding material 5 into the nold cavity
to be nol ded betwswh tHeediseiin adidaic®br chip; after the nolding operation has
been conpl eted, separating the nold halves and renoving the sealing
pressure between the surfaces of the nold and the substrate; and renoving
t he nol ded sem conductor chip and substrate fromthe nold. 10 Preferably,
the nold surf I f td: ' - i bl e,
ﬁfﬁoﬁ%ﬁﬁﬁéé | bfdggfcggm%gggé% Erﬁbeo%%?le{nﬁ% pr i é‘?%lgagj?l'ﬁgéééo

and is typically elastically rexanp e su

comprise an e} Agt! Ghd Ve B SmRnAutr Shiglocatet Withh thehatkade. R addition,
p packag

QFN packages are lead frame based packages and have an ekposed die
paddle. Hence, QFN packages enable good electrical performance and thermal

characteristics, as the exposed die paddle can be used as a ground plane and a

heat sink.

10
However, one problem with QFN packages, and indeed other semiconductor
packages which are molded on only one side of the substrate, is the problem of
epoxy flash seeping onto the other side of the lead frame during the molding
operation.

15

SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention, there is provided a
mold for a semiconductor chip comprising two mold halves, one mold half
comprising sealing means adapted to exert a sealing pressure between a

20 surface of the mold and a surface of a substrate located in the mold during a

molding operation.

In accordance with a second aspect of the present invention, there is provided a
method of molding material around a semiconductor chip mounted on a

25  substrate, the method comprising inserting a substrate having a semiconductor



el astomeric material. 15 In one exanple of the invention, the sealing neans
may conprise a suction neans forned in the nold surface contacting the
surface of the substrate. Typically, this may be provided by ijglpgg 7008 t he
nol d surface which are coupled to a vacuum generating device whi ch when
activated, causes the surface of the 20 substrate to be sucked agai nst the
nmol d surface. Preferably, the holes are arranged such that there is a

subst ant i al | ychiRimeyRiesiean prigophtig ppkioadf ke suhstraie infradnold, glosiFm theos 5
Typically, there are two or nore recesses extendi ng around the second
surface, onemobtbslyesainthapplysera sealinepredgerebetvweersasarfdcs uf thae endlthandt he
other recess. Preferably, the grooves are spaced apart from each other and

typically, 54 @uefaagbﬁm@@tsh@bﬂrdtaot@rsaldsaintiaﬁrﬁlpEEv&Emkij fetéAal Brite iAW NGS

A nmold and a substrate in accordance with the invention will now be

described W g dy fofPieNGfid s S¥and ThABRMYHRS H B & 9Sie clifly WHh6Riing material
5 into the mold cavity to be molded around the semiconductor chip; after the
molding operation has been completed, separating the mold halves and
removing the sealing pressure between the surfaces of the mold and the

substrate; and removing the molded semiconductor chip and substrate from the

mold.

10
Preferably, the mold surface contacting the surface of the substrate is a
compressible, and is typically elastically deformable. For example, the surface
may comprise an elasticity deformable material, such as rubber or an
elastomeric material.

15

In one example of the invention, the sealing means may comprise a suction
means formed in the mold surface contacting the surface of the substrate.
Typically, this may be provided b;/ holes in the mold surface which are coupled
to a vacuum generating device which when activated, causes the surface of the

20  substrate to be sucked against the mold surface.

Preferably, the holes are arranged such that there is a substantially uniform

sealing pressure across the surfaces.



10 Figure 1 is a plan view of a portion of a conventional lead frame for a
matri x- ' QFN package; Figure 2 is a cross-sectional view of a section of a
first exanple of a mold for a matrix QFN package showi ng a | ead(fFrageymnd
sem conductor chip is located within the gold Figure 3is a
cross-sectional view of a second exanple of a nold for a matrix QFN
package; Figure 4 is a cross-sectional viewof a third exanple of a nold for
a matrix QFNNERgtiQe or Aftemafivesy. dhe suHaes gt theselq an%or\vh%@uaﬁtratef Bayiae
exanple of a nold for a matrix QFN package; Figure 6 is a cross-sectional
view of a fi faomfiguegrpbechhthat windnithleonold nalves rre geNegdatticagieface glithe 7 is a
cross-sectional view of a sixth exanple of a nold for a 25 matrix QFN
package; 0 3 JubBtra@fs orced against the surface of the mold to generate the sealing

pressure.

Preferably, the surface of the substrate to which the sealing pre.ssure is applied
is a surface of the mounting portion opposite the surface of the mounting portion

on which the semiconductor chip is mounted.

10 In accordance with a third aspect of the present invention, there is provided a
substrate for mounting a semiconductor chip thereon, the substrate comprising
a mounting portion adapted to have a semiconductor chip mounted on a first
surface of the mounting portion, and a second surface of the mounting portion,
opposite the first portion, including a recess extending continuously around the
15 second surface, and the recess being adjacent to and within the edge of the

second surface.

Preferably, the substrate of the third aspect is for use with the mold of the first
aspect and the method of molding of the second aspect.
20

Preferably, the substrate is a lead frame, and typically comprises a metal

material.

Typically, the substrate is for a quad, flat, no-lead (QFN) semiconductor

25  package.



Figure 8 is a cross-sectional view of a seventh exanple of a nold for a
matri x - QFN package; Figure 9 is a plan view of a conventional |ead franme for
a bl ock QFN package; 5 Figure 10 is a plan view of part of a |(3\EFB 7008 d
hal f for a block QFN package; Figure 11 is a cross-sectional view along the
line AA of Figure 10; Figure 12 is a cross*sectional view al ong the line BB
of Figure 10; Figure 13 is a bottomview of one half of a lead franme in
accordance with 10 the invention for a matri x QFN package; Figure 14 is an
enl arged view of the region B of Figure 13 showing a first exanple of a die
paddl e; Fi gur &ydibailys thers arsstwgeat inonarecdsses externting areunypbthe segand Birédoewn
in Figure 14; 15 Figure 16 is an enlarged view of region Cin Figure 13;
Figure 17 is gn¥réness heihglcldser b e eddé opttie sbemMdsufasetamcthexstipt e of a
die paddle; Figure 18 is a cross-sectional view of Figure 17; and

recess. Preferably, the grooves are spaced apart from each other and typically,

5 are substantially parallel.

BRIEF DESCRIPTION OF THE DRAWINGS
A mold and a substrate in-accordance with the invention will now be described
with reference to the accompanying drawings, in which:
10
Figure 1 is a plan view of a portion of a conventional lead frame for a
matrix QFN package;
Figure 2 is a cross-sectional view of a section of a first example of a mold
for a matrix QFN package showing a lead frame and semiconductor chip
15 located within the mold;
Figure 3 is a cross-sectional view of a second example of a mold for a
matrix QFN package;
Figure 4 is a cross-sectional view of a third example of a mold for a
matrix QFN package;
20 Figure 5 is a cross-sectional view of a fourth example of a mold for a
matrix QFN package,;
Figure 6 is a cross-sectional view of a fifth example of a mold for a matrix
QFN package;
Figure 7 is a cross-sectional view of a sixth example of a mold for a

25 matrix QFN package;



Figure 19 is an enlarged view of the region D shown in Figure 18. 20
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figure 1 shows a plan view of a
portion of a conventional lead frane 7 for a nmatrix QFN packagd.] FER€(lfead
frame 7 has a nunber of die paddles 8 to which a die is attached, in use.
25 0 3 FEB 2006 7 Figure 2 is a cross- sect’i onal vi ew t hrough a section of a
nold 1 which conprises an upper nold half 2 and a | ower nold half 3 which
define a number of IGHsE @ i A FrosESestion Wew Rk asieyRATh exdap|eonk? meliddohal f 3
includes a recess 5 which is in conunication with a hole 12 forned in the
| ower nold hal f 3. metkx QANweckage;d hal f 3 has a def ornmabl e coating on
surface 6. Typically, the deformable coating is an elastically deformable
coating which is pFrfuee @bk hlaatview @$ boanentdiehl N@ad framd or eilaarI@ENa
silicone or fluorine based rubber coating, which is typically |am nated
onto the surface 689&%#39 |l ower nold half 3. 10 In use, the lead frane 7

r

with a sem conduct chiip 9 attached to each die
5 Figure 10 is a plan view of part of a lower mold half for a block QFN
package;

Figure 11 is a cross-sectional view along the line AA of Figure 10;
Figure 12 is a cross-sectional view along the line BB of Figure 10;
Figure 13 is a bottom view of one half of a lead frame in accordance with
10 the invention for a matrix QFN package;
Figure 14 is an enlarged view of the region B of Figure 13 showing a first
example of a die paddle;
Figure 15 is a cross-sectional view of the enlarged region B shown in
Figure 14;
15 Figure 16 is an enlarged view of region C in Figure 13;
Figure 17 is a view similar to Figure 14 but showing a second example of
a die paddle;
Figure 18 is a cross-sectional view of Figure 17; and
Figure 19 is an enlarged view of the region D shown in Figure 18.
20
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figure 1 shows a plan view of a portion of a conventional lead frame 7 for a
matrix QFN package. The lead frame 7 has a number of die paddles 8 to which
a die is attached, in use.

25



paddle 8 is inserted into the nold 1 and the nold halves 2, 3 are closed so
as to clanp onto lead fingers 17 of the lead frame 7. Wien the lead frame 7
is  located within the nold 1, as shown in Figure 2, one nold cali3thgB4006
surrounds each chip 9 and a hole 12 align% wi th each die paddle 8. A vacuum
is applied 15 to the holes 12 in the lower ‘nold half 3 to draw air through
the holes 12 énd out, of the recess 5 below the die paddle 8. This causes
the die paddl'@98§ ¢ i@ crasx-Reatienal yiqwiregghianseaion ted s1r'd dcahishand t he
suction generates a sealing pressure between the bottom surface 18 of the

di e paddl e 8 comdprisrs snupaeen®ld halfér andadoweh el ddlalfi ey hiit defing ainsimber
injected into the nold cavity 4, the sealing 20 pressure between the surface

18 and the suwffrackl caviiev4iidsly@nenshown s €Bhe kReafrageldifalfBlidtindes emposssl 5
bet ween the surface 18 and the surface 6. Figure 3 shows a second exanpl e of

a mold 20 whi\ghichn§ iné§mnath s withleholBal S fofmadnank RYREr ARIFNARIET Be N

this exanple, the lower nold half 21 does 25 not have the vacuum holes 12 or

I f
t he pocket, 5. | , | f .. 0 as a raised
surface 27 coIP\rN%Zbﬁcﬁgihﬁyﬁfrdg?%gdecfgﬁngglgﬁo@t@g;oq% %‘ﬁ&g&%éd%ﬁ%&ﬁ]e The
ral sed surtacg BmabR osing s 3n SIASTaly detemable Conting which IS preiarbly el

resistant and may be, for example, a silicone or fluorine based rubber coating,

which is typically laminated onto the surface 6 of the lower mold half 3.

10 In use, the lead frame 7 with a semiconductor chip 9 attached to each die
paddle 8 is inserted into the mold 1 and the mold halves 2, 3 are closed so as to
clamp onto lead fingers 17 of the lead frame 7. When the lead frame 7 is
located within the mold 1, as shown in Figure 2, one mold cavity 4 surrounds
each chip 9 and a hole 12 aligns with each die paddle 8. A vacuum is applied

15 to the holes 12 in the lower mold half 3 to draw air through the holes 12 and out
of the recess 5 below the die paddle 8. This causes the die paddle 8 to be
sucked onto the coating on the surface 6 and the suction generates a sealing
pressure between the bottom surface 18 of the die paddle 8 and the surface 6.
Therefore, when molding material is injected into the mold cavity 4, the sealing

20  pressure between the surface 18 and the surface 6 prevents or minimises

seepage of molding compound between the surface 18 and the surface 6.

Figure 3 shows a second example of a mold 20 which includes an upper mold
half 2 and a lower mold half 21. In this example, the lower mold half 21 does

25 not have the vacuum holes 12 or the pocket 5. Instead, the lower mold half 21



the surface 6 in Figure 2. Wen the nold halves 2, 3 are closed, the raised
surface. 22 forces the die paddle 8 upwards relative to the |lead fingers 17.
This 5 force exerted by the raised surface 22 on the under surfa0@3iﬁ%gmﬁthe
die paddle 8 generates sealing.pressure between the surface 18 and

rai sed surface 22 to nlnlnlse seepage of nolding material between the

f 18 th 22 4 s d f
2ol d 25 whi BA° GOARIES 1A 74 rodscaunditato Hede i B dlohe et FRGRY hal 1
21 in Figure 3 with the vacuum hol e feature of the, lower nold half 3 in
Figure 2 on alh8veisedpiuifacs 42 algo hase defpsmakts epatingr sidar imthauerating emi sed

surface 27 with a coating simlar to the coatings on the surfaces 6 and 22,
and al so i ncl Ui sigfaad €dn EyurelZoviMhiea the engld didihvees®,sdatenabsed, theeaseal i ng
pressure between the |ower surface 18 of the die paddle 8 and the surface

27 i's gener at &Grfée azcmmélsrtﬁéId@élﬁgadlte@u;b@am%dewvfsa@%@Yeaﬂﬂlngér@ 17N aTHM
applied to the holes 12. A fourth exanple of a nold 30 is shown in Figure 5.

Th | d f
anion is o m (P ESerRd bygiieaRen TRl 2 on il A0SR 1B e %aﬁ%# 33
DS A T e e 52, S W RUITRRL Diredtd 76 359 199537 o1alh 20

to minimise seepage of molding material between the surface 18 and the raised

surface 22.

10  Figure 4 shows a third example of a mold 25 which combines the raised surface
feature of the lower mold half 21 in Figure 3 with the vacuum hole feature of the
lower mold half 3 in Figure 2 on a lower mold half 26. The lower mold half 26
includes a raised surface 27 with a coating similar to the coatings on the
surfaces 6 and 22, and also including holes 12 below the die paddle 8 so that

15 the sealing pressure between the lower surface 18 of the die paddle 8 and the
surface 27 is generated by a combination of the raised surface 27 and the

vacuum applied to the holes 12.

A fourth example of a mold 30 is shown in Figure 5. The mold 30 includes an
20  upper mold half 31 and a lower mold half 33 which is similar to the lower mold
half 21. However, the lower mold half 33 has a lowered central surface 34
surrounded by a raised edge.35 which cooperates with a lowered edge 36 on
the upper mold half 31. Located between the mold halves 31, 33 is the lead
frame 7 with the die paddle 8 on which the semiconductor chip 9 is attached.

25 The lower surface 18 of the die paddle 8 is forced against a coating on the



t he upper nold half 31. Located between the nold halves 31, 33 is the | ead
frame 7. with the die paddle 8 on which the sem conductor chip 9 is ? Egﬁﬂ.
25 ‘The |l ower surface 18 of the die paddle 8 is forced against a coa g

the 0 3 FEB 2006 9 surface 34 by the | owered edge 36 pushing the central
section of the lead frame 7, including thé die paddl e 8 against the |ower
nold half 33 so that the Iomer surface 18 is forced against the surface 34
of the | ower swifaceaby3Betlowgeatedge 36 pusbiid thg qandesd sestion ofithd leiaddrame
seepage of nolding material between the 5 surfaces 18, 34 when nol di ng

material is iR @cirihg tHeodiehsmadiiey Btagainst fhg loveetmahbhalf 3 3f soutHah tiex owdre of a
nol d 40 that includes an upper nold half 31 and a |ower nold half 42. The

I 'ower nol d hakf4de i 8 |§fd?bé@%lg%ms&h?eb&¥§‘ée 3@'0@thé‘%v&er@%oﬁﬁﬁ'al@b%%'g’é%%i@ a
rai sed edge 35. However ower nold halt 42 io also includes vacuum

ol es 12 Heng RS pReal 0t RNRRTLE SoBpAIE B oMok arElenst HoMRSE B 0T Lt

die paddle 8 a ace i nse I's ge Hera i nation

of the | owered edge 36 t he central sectio he Iead frame 7
downwar ds %omﬁ?'g%gei%& WE@@ @'dﬁlﬂj"?&rﬁl&‘r‘é £ é'altottbeto@é“t&ﬁ"ctl on hol es

12 sucking the surface 18 of a die paddle 8 onto the coating-of the

Figure 6 shows a fourth example of a mold 40 that includes an upper mold half
31 and a lower mold half 42. The lower mold half 42 is similar to the lower mold
half 33 and also include a raised edge 35. However, the lower mold half 42

10  also includes vacuum holes 12. Hence, the sealing pressure between the lower
surface 18 of the die paddle 8 and surface 43 of the insert 42 is generated by a
combination of the lowered edge 36 pushing the central section of the lead
frame 7 downwards towards the surface 43 and suction applied to the suction
holes 12 sucking the surface 18 of a die paddle 8 onto the coating of the

15 surface 43.

Figure 7 shows a sixth example of a mold 45 which includes the upper mold half
31 and a lower mold half 46. The lower mold half 46 is similar to the lower mold
half 33 except that the lower mold half 46 also includes the raised surface

20 feature of the lower mold half 21. Hence, the lower mold half 46 includes a
raised edge 35 surrounding an inner surface 47 having a central raised surface
48. Therefore, the combination of the lower edge 36 pushing the inner section
of a lead frame 7 downwards with the surface 48 pushing the die paddle

upwards generates a sealing pressure between the surface 48 and surface 18



15 surface 43. Figure 7 shows a sixth exanple of a nold 45 which includes
the upper nold half 31 and a |ower nold half 46. The |lower nold half 46 is
simlar to the lower nold half 33 except that the |ower nold half ﬂg3ﬂm§o
i ncludes the raised surface 20 feature of the | ower nold half 21. Hence, the
| ower nmold half 46 includes a raised edge 35 surrounding an inner surface
47 having a C.P ral, raised surface 48. Therefore, the Qonbination of the

| ower edge 36° ﬁh@rﬁ'%@aﬁﬁlﬁM‘Pn@?'“%@é?ﬁ@ﬁpa%O MOYHRIPAREarLBNRREITEs Wit h
the surface 48 pushing the die paddle upwards generates a sealing pressure
bet ween the siHrfagss U8 4hdukng faddings 0 3 FEB 2006 10 of the die paddle 8
to mnimse seepage of nolding material between the surfaces 18, 48 during
nol di ng. Figure 8 shows a seventh exanple of a nold 50 which includes the
upper mold 5 half 31 and a |ower nold half 51. The |ower nmold half 51 is

simlar to theg hPéNBrsHMsda @ébén%‘%xa‘?ﬁ;ﬂé% alidld 6 &HidveciyisthBal dpe? In@hiso

i ncl udes vacuum hol es . Hence, the sealing pressure between the | ower

surface 18 of, Lifigs dind é’?o‘i‘n‘/’éremﬁg A5 UirhaaEwarnitia haR s10NimiTRl & Rlibwat 'S

generated”in the sane
mold half 46, except that the lower mold half 51 also includes vacuum holes 12.

Hence, the sealing pressure between the lower surface 18 of the die paddle 8
and surface 52 of the lower mold half 51 is generated in the same way as the
sealing pressure generated in the mold 45, except that there is the additional
10 use o1lc suction applied to the holes 12 to suck the die paddle 8 towards the
lower mold half 51, so that the under surface 18 of the die paddle 8 is sucked

onto the coating material on the surface 52.

Figure 9 is a plan view of a conventional lead frame 90 for a block QFN
15 package. The lead frame 90 has a four separate blocks 91, and each block 91
has an array of 9x9 die paddles 92. In use, a semiconductor chip (not shown) is

attached to each die paddle 92.

A lower mold half 83 for molding a molding material around chips attached to

20 the lead frame 90 is shown in Figures 10 to 12. The lower mold half 83 includes
a number of inserts 10 located in recesses in the lower mold half 83. Each
insert 10 has a deformable coating 11 on its surface and corresponds to one
block 91 of die paddles 92. Typically, the deformable coating 11 is an
elastically deformable coating whichis preferably heat resistant and may be, for

25  example, a silicone or fluorine based rubber coating, which is typically



'seal i ng .pressure generated in the nold 45, except that there is the
additional to use of suction applied to the holes 12 to suck the die paddle
8 towards the Ilower nold half 51, so that the under surface 18 ofl3FBg il6e
paddle 8 is sucked onto the coating materjal on the surface 52. Figure 9 is
a plan view of a conventional |ead frame 9d for a bl ock QFN 15 package. The
lead frame 90 has a four separate bl ocks 91, and each block 91 has an array
of 9x9 di e paacnratedonty the surface ablieccaviiMdnsart dBi Faahotavityonagrtil hag eached
to each die paddle 92. A lower nold half 83 for nolding a nolding materi al
around chi ps ratnhlaehefthales 202tdxéeridingl tHroagk t9€ casitys neent 10 aRddbeepalifgtid. 12.
The lower nold half 83 includes a nunber of inserts 10 | ocated in recesses

in the | over TRY Holkal 11283 & ctdd®Epdsshg ey sa PwftRinhbl IBwepatdAdhalflgPn

its surface and corresponds to one block 91 of die paddles 92. Typically,
;L:)?gf g(ra;glr ;mﬁle\{gr%iﬁﬁgag!lag?gﬁﬂqrﬂé@d%yﬂgﬁ%;%ﬁti% @a%l@e}@@ﬁ one\lvglrC FHI t%J%ri ne
it iR R NN L

the passageways 13 and out of the port 14. The holes 112 are_arranged asa

set of inner holes 15 and a set of outer holes 16 so that the set of outer holes 16

are adjacent to the perimeter of a block 91 and the set of inner holes 15 are

adjacent to the centre of the a block 91. This helps maintain a substantially

10  uniform suction pressure across each block 91.

In use, the lead frame 90 is inserted into a mold including the lower mold half 83
with the attached dies on the opposite side of the lead frame to the inserts 10.
The mold halves are then closed and suction is applied to the port 14 to suck

15  the blocks 91 on to the coating 11 of the respective insert 10. When the
molding material is injected into the mold, the suction force between each block
91 and the respective insert 10 helps minimise seepage of molding material

onto the underside of the blocks 91 of the lead frame 90.

20 In all the above examples, the lead frames 7, 90 are standard QFN lead frames.
However, flashing can be further minimised by using a modified QFN lead

frame, as described below.

Figure 13 is a plan view of a modified lead frame 60 for a matrix QFN package,

25 which includes a number of die paddles 61. An enlarged view of one die paddle



nunber of holes 112 extending through the cavity insert 10 and the coating
11. The holes 112 are connected to passageways 13 within the | ower nold
hal f 83 which are in conmunication with a suction port 14. ThGBBSFE‘BthW‘ port
14 can be 5 coupled to a vacuum devi ce (noi) shown) to suck air through the
hol es 112 via the passageways 13 and out t the port 14. The holes 112 are
arranged as a_ set of inner holes 15 and a set of outer holes 16 so that the
set of outer Hbisszhovg 'rh't’_'él“é%lﬂéc@qat%osts}ﬁeﬁf@ﬂah\‘éle@/rsmwﬁ'%Fdﬂﬂ(%@-a-ﬁ'élethe
set of inner holes 15 are adjacent to the centre of the a block 91. This
hel ps mai nt aidie pasidhas 6 amaisadn guies edgiefar and lanateh withas ther eutec edgs @aut bl ock
91. In use, the lead frane 90 is inserted into a nold including the | ower

nmol d hal f 83 adja¢dntttbehabligsarheihedb2pisancditthuapigaibbee $B8dehieh is gpitsnd frane
to the inserts 10. The nold halves are then closed and suction is applied

to the port ]férrhedW%@%tﬁﬁgghﬁgﬁs%@oft@n_etaé.p%%.@?é 9. (ﬂgtﬂfe i&'8hows

respective insert Ing material i's inject Into the nold,

e syt 91 AL ERaRRASEN, SRR, BAREK C IEr R EhERRRRL B IEL S

the lead frane 90. 20 In all the above exanples, the lead franes 7, 90 are
st andard QFNthegiosyaRedn masggsial. f1 ashing can be further mininised by
using a nodified QFN | ead

The inventors have found that the use of a groove 63 on the underside of the
die paddle 61 acts to reduce flashing of molding material on the underside of

10 the die paddle 61, especially when used in conjunction with the molds 1, 20, 25,
30, 40, 45, 50 shown in Figures 1 to 8 or the lower mold half 83 shown in

Figures 9 to 12.

A second example of a die paddle 71, which can be used instead of the die

15 paddle 61, is shown in Figures 17 to 19. The die paddle 71 is similar to the die
paddle 61 except that two grooves 72, 73 are provided within the edge of the
die paddle 74. As with the groove 61, the grooves 72, 73 are typically etched
into the die paddle 71. Typically, the double grooves 72, 73 will have the
advantage of further reducing flashing of the die paddle 71 compared to flashing

20 of the die paddle 61.

As with the die paddle 61, the die paddle 71 is preferably used on a lead frame
which is molded using one of the molds described above and shown in Figures
1 to 8 or a mold including the lower mold half shown in Figures 9 to 12.

25



frame, as described below Figure 13 is a plan view of a nodified |lead frane
60 for a matrix QFN package, 25 which includes a nunber of die paddles 61.
An enl arged view of one die paddle 0 3 FEB 2006 13 The inventi has t he
advant age that by generating a sealing pressure between the unaﬂkgﬁd@U%f
the die paddle and a surface of the nold, &nd by providing a continuous
recess on the underside of the die paddle, flashing of the underside of a
di e paddl e cdmedeveeiiertbes tha adeastegerthattbBgersatioge sealmgpiesstite bagtween
sem conductor chip conprising: two nold halves, 5 one nold half conprising
a seal i ng netheaongsrgdast thietiedpadile andnf swtdadot theaxeld, aadssaptovidipg essur e
between a surface of the nold and a surface of a substrate |ocated in the

mol d; - and an c3RERISUS REEESSVH i SdkrsRIedst thy e FREMINH28Rhg dfthe IRLBrdie

nmol d
of a die paddle can be reduced.



during a nol ding operation. 10 2. A nold according to claim1, wherein the
nol d surface contacting the surface of the substrate is conpressible. A nold
according to claim?2, wherein the nold surface is elastically 15 ﬁgé@g@@ble.
4. A nold according to any one of the preggding clains, wherein g l'ing
mechani sm conpri ses at | east one hole in the nold surface through which a
suction force may be applied for holding the substrate 20 directly to the
nol d surface. 5Sywelclgphd according to any one of the preceding clains,
wherein the sealing mechanismconprises: a plurality of holes in the nold
surface; and 0 3 FEB 2006 15 a coupler constructed and configured to connect
the holes to a suction device. A nold according to claimb5, wherein the

holes are arr ang'ed S/Af%bold for a semiconductor chip comprising:
two mold halves,
5 one mold half comprising a sealing mechanism constructed and
configured to exert a sealing pressure between a surface of the mold and
a surface of a substrate located in the mold; and
an access open configured to deliver molding material into the mold
during a molding operation.
10
2. A mold according to claim 1, wherein the mold surface contacting

the surface of the substrate is compressible.

3. A mold according to claim 2, wherein the mold surface is elastically

15 deformable.

4. A mold according to any one of the preceding claims, wherein the
sealing mechanism comprises at least one hole in the mold surface
through which a suction force may be applied for holding the substrate

20 directly to the mold surface.

5. A mold according to any one of the preceding claims, wherein the
sealing mechanism comprises:

a plurality of holes in the mold surface; and



5 that there is a substantially uniformsealing pressure across the
surfaces. 7. A nold according to any one of the preceding clains, wherein
the surface of the nold and the substrate are configured such tlﬂé}tF B/%Q'E t he
nol d halves are closed, the surface of thessubstrate is forced agali rgt he
10 surface of the nold to generate the sea?i ng pressure. 8. A substrate for
nmounting a sem conductor chip thereon, the substrate conprising: a nounting

portion adapted to hakguflePRBheRNELE! Shd ChRgiRENEdonASctothed hbigkSto gur face
of the mounting portion, and a second surface of the nounting portion,

opposite the fi&ﬁﬁbﬂQ&%kﬁ”’ and wherein: the second surface includes a
recess directly on, an ext endi ng conti nuously around the second surface,
adjacent to and within 20 the edge of the second surface. 9. A substrate
according to claim8, wherein there are two recesses extending around a

eri phery of the second surface, one recess bejin closer to the edge of the
gecogd sﬁrface F{-hanAt pr@laﬁgcprd?%ggglalrggﬁ, wherein the holes are arranged su%h

5 that there is a substantially uniform sealing pressure across the surfaces.

7. A mold according to any one of the preceding claims, wherein the
surface of the mold and the substrate are configured such that when the
mold halves are closed, the surface of the substrate is forced against the

10 surface of the mold to generate the sealing pressure.

8. A substrate for mounting a semiconductor chip thereon, the
substrate comprising:

a mounting portion adapted to have a semiconductor chip mounted

15  on a first surface of the mounting portion, and

a second surface of the mounting portion, opposite the first portion,
and

wherein: the second surface includes a recess directly on, and
extending continuously around the second surface, adjacent to and within

20 the edge of the second surface.

9. A substrate according to claim 8, wherein there are two recesses
extending around a periphery of the second surface, one recess being
closer to the edge of the second surface than the other recess.

25



0 3 FEB 2006 16 10. A substrate according to claim9, wherein the recesses
are spaced apart fromeach other. 11. A substrate according to claim9 or
claim 10, wherein the recesses 5 are substantially parallel to eﬁj]FE%tﬁW'
12. A substrate according to any one of cllzi nms 8 to 11, wherein the
Ssubstrate is a lead frame. 10 13. A substrate according to any one of clains
8 to 12, wherein the substrate is a netal material.

10. A substrate according to claim 9, wherein the recesses are spaced

apart from each other.

11. A substrate according to claim 9 or claim 10, wherein the recesses

5 are substantially parallel to each other.

12. A substrate according to any one of claims 8 to 11, wherein the

substrate is a lead frame.

10 13. A substrate according to any one of claims 8 to 12, wherein the

substrate is a metal material.





