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| NTEGRATED Cl RCU T PACKAGE 5 .. . Background of the Invention
The present invention relates, in general, to integrate@\cipsuit—(hC - -
packages and, nore particularly, to integrated circuit _ bggﬂes aﬁ Qé
channel disposed about 10 a portion of a die attach area. In typical

manuf acturing, a die attach material, suehlas a paste, is first deposited ¢
on a package substrate. Next, a die is pressed onto the paste. Wen this
i s done, the excess die attach material is forced_ gut 15 fromunder the

die as can be seen in U S. ‘Pat SNTEGRAFED CIRCEI T PACKAGR:t z et al . Because

of the high viscosity of the die attach material the excess tends to renmain
near the §jdes of the die and gan_run up on top of the die causing. danage
from shortd ng and corrosi on. 2§agﬁﬁF€F§Bontﬁ@q|¥ﬂ¥ﬂﬂ§i9¢mcordingly,it i s
an obj ect of the present invention to provide an integrated circuit package
the 25 overcones th o, j.Cl LES m A further, obj ect of

t he present inventioﬁﬂgg ¥ge%§%$igggghiﬁﬁpbéfgféfiﬁI%HHQEQégéﬁgéé?hat

el i m nates t Hntegratedocivguits (I Packeyesaand amans particwlavhy: opoof

a die. 30 C En e i | kS
provi ded _an i%nte?gigﬁécfsﬁﬁggngwgg;%g‘% ul%ﬁzﬁghccﬁméﬁg i%ﬁédTE %aaﬁ’g\éﬁ
a

te
area for ¥ec® B oni et argdd¢ 35 a die attach
materi al overfl ow chaimetypgieadsadnafacturimey,t izpdind artabldiwatéipab,area.

o1 eSS R 84 4MaBR DB TR abeHled ' U Phactg@es Sectona
L substrate. Next, a die is pressed onto the paste. When
this is done, the excess die attach material is forced out
15 from under the die as can be seen in U.S. Patent 4,401,767
issued to Dietz et al. Because of the high viscosity of
the die attach material the excess tends to remain near the
sides of the die and can run up on top of the die cauéing
damage from shorting and corrosion.

20

Summary of the Invention

Accordingly, it is an object of the present
invention to provide an integrated circuit package the
_ 25 overcomes the above deficiencies. |
- - A further object of the present invention is to (\
provide an integrated circuit package that eliminates the
procblem of excess die attach material accumulating on top
of a die. ' _ '

30 In accordance with the present invention there is
provided an integrated circuit package substrate
comprising:

a die attach area for receiving a die to be
attached; and

35 a die attach material overflow channel disposed
about a portion of said die attach area.



5 package substrate; FIGS. 3 and 4 are:views, cross sectional and top

pl anar, of an |ntegrated circuit package substrate enbodyi ng the present
i,nvention; FIG 5 is a-top planar view of ca second 10 enbodi ment of the -
present invention; and FIG 6 is a top-plandar view of a third enbodi nent of
t he—present invention. Detailed Description of the Drawi ngs 15 Referring
first to the FIGS. 1 and 2, views in cross section and top planar,
respectively, of a prior art- integrated circuit package substrate are
shown. FIGS. 1 and 2 show g package ,10 having a 20 recessed portion 11. .
In manufacturing; a die S¥idh eﬁ%‘éﬁtﬁpnl:? §1}ﬂ Rrayings ecessed area 11
and then a die 12 is deposited on material- In pressing die 12 onto
material 13, an exc ori o 13 u ut.from under die
12. As 25 shown |ﬁ§€$%£ % QH%t£ %3%%%%5 ?t§s§I§T§QF§ bsﬁ@glout al ong
the sides of ch?PHjP%éﬁ%ﬁpdgﬁdatBriﬂe avtnintegrated, lrgaits general ly
made of a past pddkadg gnbggfaayé;;com ty because of the bonding. 30

requi rements. This -ses te% %l 13 tg have a tendencg to_remain al ong
the edge of die 12 &n ef¥Agh ¥KPsYiewsp EXPERSSAELOPAL 8BE surface of

“di'e 12. Thi's cammambamahanagé an inmkeegir-atedectbyuiiespackagg a die that the
manuf act ur er. hag;d ¢Sy %& yf?g {Re nggﬁt 1nv5tq{:§5 Lng nowto FIGS. 3

and 4, cross sectional respec |ve of an |ntegrated
circuit package subé??%ﬁeﬁ h%n%r%ﬁ?yph%%§§hﬁi€u 08, aeﬁ%@ﬂ?ﬂng t he present
|nvent|onxm%3|éﬂhﬁdiﬁénxiof the present invention; and '

e FIG. 6 is a top planar view of a third
embodiment of the present invention.

Detailed Description of the Drawings
15 o ' o
Referring first to the FIGS. 1 and 2, views in
cross section and top planar, respectively, of a
- prior art integrated circuit package substrate are
shown. FIGS. 1 and 2 show a package 10 having a
20 recessed portion 1l. In manufacturing, a die
| bonding material 13 is placed in recessed area 11
and'then a die 12 is deposited on material 13. 1In
U pressing die 12 onto material 13, an.excess portion
of material 13 is pushed out from under die 12. As

25 shown in FIG. 2 most of excess material 13 is pushed
out along the sides of die 12 as opposed to the
corners. o

~ Material 13 is generally made of“a_paSte'havihg
a high viscosity because of the bonding.

30 requirements.  This causes material 13 to have a ,
-tendency to remain along the edge of die 12 and, if
enough exists, to extend onto the top surface of die
12. This can cause damage to the die thereby '
'destroying a die that the manufacturer has already

35 pald to produce. '



5 Substrate 20 consists of.a recessed area 21 having a series of
channel s, or noats, 24 disposed about the periphery of recess 21, in what

is sonetines referred to as the dead. zone. Channel s 24-are: placed so as to .

allow an alternate place for any 10 =excess die bonding material to flow. -
As shown here, an excess die bonding material 23 has been pushed out fronﬁJ

under a die 22. Because die bonding material 23 has a |lower place to-flow, .

"~ gravity and surface tension will cause material 23 to. flow down 15 into -
channel s 24 rather _than up the side and on top of die 22. As shown in FIG
- 4, channel s 24 ar R@faEEINGNNEHct@cEICEond aNdnd wiedoss Iseahionalof die 22

~will be di spogsd. toﬂhﬁlaﬁsﬂtvﬂawsf f.raagseelt&v %fZQn itieRptRbdecause of
: r|or ar t. See FIG 2.

the | ocation o
Al'so, as showh ’F?\unﬂe @gﬁﬂagﬁaﬁﬁgﬁgrﬁkearg \ﬁetsl:f-gﬂ?é:e(do&%pem ng
" bei ng wi der témbpdmﬁnQOthenpreSentnénpentionlareeﬁﬂdﬂstmﬁtedfmedepth of 25

channel 24 200020 LORRZALY bE 3 FEBWLA a0ad 23 RalviGliPs, and 2

_ botton1mndth 0. 006 i nches I MeNSI oNS 0 anne are not

critical but %ﬁ%i%ﬁc?ﬁteﬁaweéﬁve%l m9§‘r‘—$ab?ésd sposed adentndthe4 shoul d
be large enowrim@fmt@fnraeussozl eXfeWhatBi gl sdmetImesSecond, channel 24

shoul d not b .as_1o t he stru ural grity of substrate-
20. The | ocaf’iﬁ%fn)ezaﬁ%gs’fé a%f'tﬁ ﬁEFSZEE are b@ﬁ'&?&lsl iﬁ tible with
exi sting di nanAcGRR 80 39 tosGb%OWaea alternatpaplagendoanang there is a

mi Ni MUMOUNExE s RBLs NBond £5 iQESriEQqur 24 olet Wagn sh%%nf e of die 22
and malls 25 of substraéf %b le IS, Us g required to a \
excess e-bonding mater al 3 has been pushed R

out from under a die- 22. Because die bonding
material 23 has a lower place to flow, gravity and
- surface tension will cause material 23 to ‘flow down-
15 into- channels- 24 rather than up ‘the side and on top
of die 22. ' : B
" As shown in FIG. 4, channels 24 are placed in
the dead zone along where the sides of- die 22 will
be disposed.f The location of channels 24 was.
20 selected because of the location of-bonding-materiall
'~ build up on the prior art. see-FIG;’Z; -
' Also, as shown in FIG. 3, channels 24 are

tapered with the topuopening-being'wider than the u;;

~bottom. In one particular embodiment, the depth of
25 _-Channel_24'would'be'OaOIO'inches=with a top.width of
0.010 inches‘and a bottom width of 0. 066 inches.
‘The actual dimensions of channel 24 are not critical
. but are dictated by several variables. First,
channel 24 should be large enough to contain any '
30 excess material 23. Second, channel 24 should not
'be 80 large as . to effect the structural integrity of
substrate 20. ' . : - : .
. The location and size of channels 24 are
_ 3 generally compatible with existing dimensions of
35 substrate 20. _In packaging'an IC, there is a o

i



“;access by the bonding tools that place wires.from5 bonding pads on die 22

*to bondi-ng posts on substrate 20. Therefore, the present invention does not

“require any additional spaci-ng and is c ﬂpatlble wi th existing package
"designs. Referring nowto FIG 5, a ‘'secohd enbodi nent of 10 t he present
ivention is illustrated. FIG 5 shows a substrate 20 having a single
channel 24. By properly placing die 22 during the die placenent procedure,
only one channel 24 may be required. By placing side 26 of die 22 at the

appropriate hej is at the
desi red hei ght ind t:{'ehglxc?ess (#e at éhrlrﬁterl :ﬁz c’an %er?d;ct ed out one
side of die 22be‘FWF§nartlh@w§ Grfolﬂ 1220 3Rl r‘@s]dlﬁ/é’(ﬁ ®f ng only one
channel 24. 20substrat8efzorr|n1@0\&st Qﬁa@uﬁ,xe’wﬂé& wrpdigient of the

present invention is This: o ub trate 20 h asingle
channel 24 di sp§§&FSa é’ut %teng%’%ﬁ ag: ?3' a%’"@?l ni nate any
pr obl ens cAusetonfdinige plaldsvorf dd.leem ttmcbo?ﬁinqmmsalorﬂasuﬁntme such

that some of beri gjhe%%ffol Q:h%utnn thr t‘iforp o e%i l e the

invention has been scrlbe ‘inco Junc |on spec odi nent s
‘thereof, it isregudas: Wa@dmoaqlemam anstiifs qempatsiblend 30

variations WA|hiQQ @Qﬁ@&g&b dilaere geldilgmadl in the art in light of the
& Loratfons. mod 1 AREEET %&naﬁ%ﬁ - e #.Rtae%%ﬁaé%ﬁe A ogee"
CLAIMS 5 10. the amesendgimventdioncdist jjddstgmtadst (RIG crghdws ng.
o a substrate 20 having a single channel 24. By
_properiy placing die 22 during the die placement
' procedure,'only one channel 24 may be regquired. By
placing side 26 of die 22 at the appropriate height

15  and then rolling die 22 until side 27 is at the
desired height, the excess die attach material 23
can be directed out one side of die 22. This allows

- the problem to be resolved using only one channel
24. ‘ | '

20 . Referring now to FIG. 6, a third embodiment of
the present invention is illustrated. This shows
substxate'zo-having a single channel 24 disposed

, about the periphery of die 22. This would eliminate

N - any problems caused if the flow of die attach

' 25 material 23 changed such that some of material 23
flowed out at a corner of die 22, _

. While the invention has been described in
conjunction with specific embodiments thereof, it is
evident that many alterations, modifications, and

30 variaﬁions will be apparent to those skilled in the

~art inilight of the foregoing description.
Accordingly, it is intended to embrace all such
alterations, modifications and variations in the
appended claims. |

35 '



a dLe_affatharea for rece|V|ng a die to be attached; and a die attach ;h
erial overflow channel disposed about a poTtlon of said die attach area. 'f
twul ll"m llru]ﬂ!r ated circuit package of claim 1 wherein the channel - ¥

def grated circuit packagési ¢ di sposed about the periphery - ,

of said die attach area. 15 3. - The integrated circuit package of -%ﬁ‘g

claim1 wherein the channel defined by said integrated circuit package is

tapered such that a top width is w der t85AIMSbottom wi dth. 4. An
I nt egrated CIrCUIt package substrate conprising: 20- .- a recessed

area having a first géﬂ i ﬁ defgnlna a die attach are a seco -
portion defintng a d Bhegrated girquiinpagkrgs & ea&ﬁﬁpr 1996|e
attach area; and a dla Aleaabtacheareh ﬁuerreceivhagnaldue 0 bedead 25
zone about a ééﬁ ﬁ&ld die attach area. 5. =~ A nethod of attachi-ng
a die to a package ubs?rate conRr|S|ng the steps of: providing a package . .
“substrate having a dia dieaahtact uatariplaowagf&ouuchammadhdmspgeeﬂ on
sai d package a?{gﬁr t i ded t h ing a die on said die ,
attach materia pr%sg?ﬁgigﬁeggn?gigaﬁﬁsdnggﬁPagkéﬁater|aI causing 35 an
excess ofl%aid die attach material to 1 ow from under said die; and

.providing a Ob.e att ac'.bhaaiﬁteg’-.—aeaar Eﬁeuuihapaekaga of ¢lpdekagehddet ate.
for a portionof SRi8n&Y°§8210b8 B! 851 a"thebPatked WiPiY Package is
-disposed_about-the-periphery of said.die-attach area.'”

15 3. - ‘The integrated circuit-package?of-ciaim 1 wherein
the channel defined by said integrated circuit package is
tapered such that a top width is wider than a bottom width.
4. _ An integrated circuit packagejsubStrate_cOmprising:

20 . . a recessed area having a first portion defining a
die attach area, and a second portion definirg a dead zone,
said dead zone being disposed abcut said die attach area;
and _ S
' ‘a die attach material overflow chanriel in said dead

25 zone about a portion of said die attach area.

w

5. A method of attaching a die to a package substrate -
comprising the steps of: _
providing a package substrate having a die attach
30 area; - R | | | :
placing a die- attach material on said package
substrate in said die. attach area; o
placing a die on said die attach material.
. pressing d;e onto_said die attach material causing
35 an'excess-cf said.die,attach'material to flow from under
| said die, and - _ - . - _
providing a die attach material overflow channel -in
said package substrate fcr_a portion of said excess die
attach material to flow into. " '




