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present invention relates to a mask sheget for assenbly om\ﬁ m‘ﬁ
devices used in nmasking a netallic lead frane froma nol

assenbly of 10 sem conductor devices (sem conductor packagesyissiRth as QFN
by mounting sem conductor chips on the | ead frame and seal isagokhemwi th t he
resin, and a nethod of assenbling sem conductor devices naking use of such

a mask sheet. 15 BACKGROUND ART | nDESEREPHEQN t he spre
conputers and handy phones is advanced, electronic insﬂ W mnmmreqU|red

to be nore mniaturized and thinned and have higher nultl-functlonallty I n
order to realize this 20 re ui i gh
|ntegrat|on(ﬁM%§%c§F5ﬁ¥c éggﬁghggéﬂﬁt ﬁke hlg qﬁgﬁ ?y packagi ng
techni ques for&&n’&gﬁ? J b€ R3EEMBI AN Uéﬁﬂ@toﬁmcmﬁ DEN?‘I'@,E a surface

nmounting calle I'p Sl ze Package) i1s spotlighted as an | C package
capabl ¢ of packaging at high 25 density in place of the conventi onal
peri pheral nmounting such as QFP (Quad Fl at Package) and SOP (Small Qutline

Package) . #%E%ﬁ&éﬁﬂeff %ﬁ type called QFN (Quad Fl at Non 2 lead) is

parti cul ar rication of a smallterm nal package of 100 pins or

l ess because it ﬂ?é‘ Peed bt cat el Dynt he1 g0y et | On@lsit edfddyes and
apparatus such as lead franme, wre bonding and resin seal (nold).
assembly of semiconductor devices used in masking a
metallic lead frame from a molding resin upon assembly'of
10 semiconductor devices (semiconductor packages) such as QFN
by mounting semiconductor chips on the lead frame and

sealing them with the resin, and a method of assembling

semiconductor devices making use of such a mask sheet.

15 BACKGROUND ART
In these days the spread of mobile computers and
"handy phones is advanced, electronic instruments are
required to be more miniaturized and thinned and have
higher multi-functionality. 1In order to realize this
20 requirement, the miniaturization and high integration of
electronic parts are essential, and high- density packaging
techniques for the electronic parts are further required.
Thus, a surface mounting called CSP (Chip Size Package) is
spotlighted as an IC package capable of packaging at high
25 density in place of the conventional peripheral mounting
such as QFP (Quad Flat Package) and SOP (Small Outline

Package). BAmong others, a type called QFN (Quad Flat Non-



5 The QFN has heretofore been fabricated in the follow ng manner. Nanely, a
mask sheet conposed of a adhesive sheet is first stuck on one surface of a
lead frame to mask it in a adhesive shget sticking step, and sem conductor
el enments such as sem conductor chips are then 10 respectively nmounted on a
plurality of sem conductor elenent nmounting parts (die pads) fornmed on the
opposite surface of the lead frane in a die attaching step. A plurality of

| eads is then respectively electrically connected to the sem conductor

el ement s leadughsbpadtihgulsriyr sseduéh fabgoratipresfia smadke bonding
step. The sem conductor el enents mounted on the |lead frane are then seal ed
with a notdkngnpdspackags pdsilA0sPanEngrsieps hRA2VAE AhsRaBhRRt is

rel eased fromthe | ead frane, thereby fornin%,a QFN unit with a plurality
of QFNs afpBrdeateReP¥. the EomyenyiorRd GREODIGUESc8RYi APBAFAENSI dual QFNs,
t hereby separating them fromone another. As the adhesiye sh used in the
above-deséPFBeéspa@@égéqu§'u§@5ea%Q£§$Q§i€8dsﬁgéﬁnwFFﬁXaﬁm8§§§ric adhesi ve

or a rubber adhesiv onposed indy of rubher such as.25 tural rubber or
SBR applied to a ﬁeigﬁr@ ssﬁfdggiﬁﬁﬁﬁi¥%ﬁbggﬁflc gﬁgalﬁagﬁgsheet havi ng an

adhesi ve {f?o&?{?v{i?{ﬁ%élg{]ert.heNgﬁ'éXV CadligRl KRebe USRflosLtichp fas been a 3

possi bi | i at . esive may begin to econpose due to heat in the die
attaching el syl WHE: e SRECUAl Un PSETRAROEED tghhe | ead
frame, and the econposed'pro ucts nmay contam nate the | ead frane,

resul ting frhufe % d aidd¥ e of s popdi e v fldt WiRskidd s2d i@, there has

been a problemthat 1n the resin-sealing (nolding) step, the adhesion to

the | ead fyanQRAES VERkmerdtll Sch Y s dmasdnqudticah disips phenammon t hat

the nmol ding resin oozes to an external connection |ead portion occurs. 10
When @onaskesheet ively ngownt edihersi v eplayel i fyproedseafiddeuatirer adhesive is
used on the other hand, the adhesion to the nolding resin and/or |ead frane
begi ns t o;kimeany neunteieasparte (dik padel foored Han pdukayEposaee so t here
have been problens that "adhesive transfer” which is a 15 phenonenon t hat

t he rubberseifree vef i she eteadnframe| ERd f A bPre? BERTRENI aHePR ha t he | ead
frame is deforned. The presen{ invention has, been nade wth the object of
sol vi ng SLR%PEﬁ%bF%H%fageﬂ%§c¥?bEHe%bBQ%P?ﬁt%ﬁ%l$r?%ﬁcEﬁ¥9akk¥e

ificall j ect. of the, i nvention 20 is t j d Kk
sheet i cFOMBESCHE: EHatile PRBLPARREFEObr SHORGTTY BIEGRI WA ail ure o

wi e bondi ng).and.uhi g ganPrevent shhg ogLngoQh: A rgpln seglant and the

adhesive transTer esive upon fabrrcafion sehi conduct or devi ces
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sealed with a molding resin in a resin-sealing step, and
the mask sheet is released from the lead frame, thereby
forming a QFN unit with a plurality of QFNs arranged there.

20 Finally, the unit is diced into individual QFNs, thereby
separating them from one another.

As the adhesive sheet used in the above-described

process, is used an adhesive sheet with an acrylic adhesive
or a rubber adhesive composed mainly of rubber such as

25 natural rubber or SBR applied to a heat-resistance film.

However, when a mask sheet having an adhesive layer formed

of the acrylic adhesive is used, there has been a



sem conduct or devices using such a nmask sheet. 4 DI SCLOSURE OF THE

| NVENTI ON A nmask sheet is released froma |lead franme after exposed to an
environnment of 150 to 180C for 1 to 6 Hours in a die attaching step and a
resin-sealing step in steps 5 of fabricating QFN packages. Accordingly,

heat resistance under the above environnment is the nost inportant property
thereof. The present inventors have carried out an extensive investigation.
As a result, it has been found that a mask sheet is produced by using a
specific peasib®lié$i§hahtthﬁlﬁﬁhﬁalHesmﬁYcbﬁ@lﬁdh@sgﬁ%QmP%%$e%@epW%viding
a mask sheet wi thstanding the above environnent, thus Ieading to conpl etion
of the prbeaht ihntbat HéR. ahtashdndgstept ke phéSBnEhensBRLFRRAUEHRFe is t hus
provi ded a mask sheet (adhesive sheet) for assenbly of 15 sem conductor
devi ces re&hénSaBre HeHERYt §0athgadepfafEang RAcEREr FEESMBORRAL - r esi st ant
base material and an adhesive | ayer pr Vigﬁ& on one suaface of the base
materi al RKQAuGHEr Bay Sopdaminadestha leAAminalengTESY 5489t FAnditi on
tenperature of at |east 150C and a caeff.icient_20 .t hermal. expansi on of
10 To 50" Eaiera osbond eonttd Fodd siTARe nbac 2rett SEhnt ARt MR or i ol
and the adhesive layer is.fqorned with a.sill a inve. L. LS preferred
in the pr EEN A R 'egh%[hhaa nlﬁné-‘\ﬁaedﬁ§§l\§/\€sle§3eq?19hgg\%§d\é§98e%f’e 6ss on

wei ght of  at t 5% t t C I snla <@ k sheet
accordi ng tterlloe t'he eﬁfiecgsn\g{rh%niérb\egn]t%ﬁ:,f the a e(jfsnfy\/se%leg%r ar?gy s%r elmg?LgbI y be
formed w A G : ﬂﬁﬂﬁﬁj [+Si I ;1,0 havi ng an
aver age no é%’u armgl/eq‘?ghlts (% 10,0 Oéi&opﬁdo%,ﬂg%oagr%ﬂﬁ%g%lgyﬁg%%g nodul us
of el asti Gig YapfeitedRASlcdnibat {6 Randitphilidd 2RQes The silicone
adhesive may preferably be an adhesive 5 conprising pol ydi net hyl sil xane as
a mai ppconponentyran an netd e S i tc HERFisd noh pringddod aldwny IfRidnesase and

pol yal kyl hydr ogensi | oxane as mai n conponents. According to the present

i nvent i on,tidereber addlepivyi tedusedretmothefotdsse Mrndyg tsesm aairedictror

devi ces, 10 conprising bonding a mask sheet to a | ead frame under pressure,
nmount i ng s domduelding| eaeht saeh/ ehel ¢addf ¥ amerebedHinhi WP t9feranas K osheet
has been bonded, connecting the sem conductor elenents to the | ead frane

t hr ough gofeleRsesthpcpadknfhget eETPM SRR i PRACHRIB: 272 TR SRRT2MaYsh a nol d
and 15 then rel easjng the ngsk eet, mhere%& t he mask sheet descri bed

above is URRE" %F‘_P% BESERR BT/ eAPBELYRECDRARY RES Hhech 115 s*a typi cal
Gevi b2 ackirarREcH FhaloPREcREoPRbCAPERLvRI & 515 "an SERRRETtE plan vi ew
sk shoet SFBICLEREREry BPassheEorhbETErtaEtrhe A REFBIE S 1o the
present inventiOfhe present invention has been made with the object
of solving such problems as described above in the prior
art. More specifically, an object of the present invention
20 is to provide a mask sheet which does not cause the failure
of bonding of gold wires (failure of wire bonding) and
which can prevent the oozing of a resin sealant and the
adhesive transfer of the adhesive upon fabrication of
semiconductor devices to stably produce semiconductor
25 packages such as QFNs. Another object of the present

invention is to provide a method of efficiently assembling

semiconductor devices using such a mask sheet.



FIGs. 3(a) to 3(f) are process drawngs illustrating an exanple of a
process of assenbling QFNs using the nmask 6 sheet for assenbly of
sem conduct or devi ces according to thegpresent invention. BEST MODE FOR
CARRYI NG QUT THE INVENTION 5 As illustrated in FIG 1, a mask sheet 10 for
assenbly of sem conductor devices according to the present invention has an
adhesive layer 12 fornmed with a silicone adhesive on one surface of a
heat-resistant film11l. The heat-resistant film 11 preferably has
flexibiliPySTOOBEREUOE BHEIYFYENZAONI ng upon sticking or rel easing of the
mask sheet 10 to or froma lead franme. In the presgn% i nvention, as the
heat - resi st ant Pi PAFki §hgesdls KeaeAESASELAR fi LRPRatFARCa2EFSEs transition
tenperature (Tg) of at |east 150C and a coefficient of thernmal expansion of
15 10 to S&ppsrActat apsend roogentTRd dadk tonddP ¢ stekpbskR & oirs

re.bondi step and

[ f 150 180C i di hi, '
o Tesi n- S8 g1t 5 WA L BArToh b1 SSe CBRIA0EP HBVAeE CEHEn as GEN
At this tinme, th fficient of th NSi h 2 i stant
i1 m i By rireatos A e | peCPRLERY snberPorSF Shpabt ure 1o
or higher ., 204 S 'hdld IS AMRSuldhd N e SRS B08eRG [T ane
becones gré‘a . I'msuch a case, war page occurs due the di epenc In

ther nal expansldy bangeehdslachaaentsis! alvel bhiand bhe 23 | ead frane

when they are cool e to roomtenperature, and it forns the cause that

war page OGHMeh Al eridhes ¥ fatid@ChinRy sStreRu1hi Gk aayseeea Boa@hhem t hat
the lead franme cannot be set to locating pins in a nold in the

subsequenty 851 &t | W&t ePs LPrERAUSE] Bof aid IME dUsHddi M NRGitst rati on.
Accordingly, the Tg of the heat-resistant filmnust be at |[east 150C, with
at | east 180G beimg Hiphieded r£dsiTheonoeddhes £ng, ofhdhesynarexipang en of
the heat-resistant filmat 150 to 200C is preferably 10 to 50 ppni C,

parti cul armaysi sheedOwppng CanEkagpties alboveaemesreteent f ithmss sltadsifing ng
these conditions as to heat resistance include filns of polyimde,

pol yanm de,tdcpupigeiterofutheneyesent yipvienyiene sul fide), pol y(ether

ket one), poly(ether ether ketone), triacetyl cellul ose and polyether-im de.
The coefficient RFCOHIRAI ERxPARSPHRS SR t HAVEREARs| EeR ¥5 ITHYSH t he

[ ' be. d ' N I i : ly, th
Reat - resi SOERUHAER ot QREaEBRCh (SBESHBE 4RRBhY . FPho REHRE Lt Etant 1iim
heat [ ' ' 5 | I.ZE, d le th
obt i o 1 EFREPHREROP BefiERs cBAEReELkaRERER saF , Ded Pefth act ur ea by
Shi nku Ri e 0 ' I h [ [
nas boen heaTEN SPURTRERTI Ro FAre: oF LSO neP POt 1EBEETD SBRC finder a1 oad

of 1 g is geRsyLied &fagl%t Bi-BiAaelhencoak! sakeate0b £t Gﬁég?éts XH&E‘?%QQli n

accordance with the | oW ng equation: 25 Coefficlent ermal expansi on

= (err) L/ Laharr yhevbenebnheat-resielkangatriion abvifg sagphes(! ength at 200C

transition temperature of at least 150°C and a coefficient

20 of thermal expansion of 10 to 50 ppm/°C at 150 to 200°C is
used as the heat-resistant base material, and the adhesive
layer is formed with a silicone adhesive. It is preferred
in the present invention that the adhesive layer has a
percent loss on weight of at most 5% when heated at 180°C

25 for 1 hour.

In the mask sheet according to the present invention,

the adhesive layer may preferably be formed with a silicone



8 length at 150C ) ; L: Oiginal length of the sanple; (err)t: Tenperature
difference in neasurenent (200C 150C, i. e. , 50C ) 5 The adhesive layer in
t he mask sheet according to the presentsinvention requires to scarcely
under go changes such as deconposition and deterioration agai nst heat
history in the die attaching step, wire bonding step and resin-sealing step
li ke the heat-resistant filmand have stabl e adhesive 10 force. In order to
make the magsk sheet rel easable fromthe |ead frane, the adhesive strength
of the adFEHISELVRATRIOGLT Y RAYGEIANASHHkORINenhaY inge aragvesR@st nust be

hi gher than jts adhesive strength to the resin sealant and | ead frame. A
sil'icone %‘?W%é’?%‘f@t f%fn%g(i\'gooa% HRines W 0 |afiferhayva iasyinagisuch

requirenents ifh di t he. above- descri ped viironment.. Accordi ngly,
t he adhes%oedlﬁggse\r%fi sé#%%]tn%@dgtvﬁt%f the ](ss?ﬁ%o]n‘e dﬁﬂeedgl %8, aﬁnélgph*éoadhesi ve

| ayer requj haying_a,percent .l oss _on_wei ght _of nost 5% and preferably
at nost Zghgggﬁheﬁhﬁegfé CgPeléebgféyelmﬁgu FeF?r?ﬁLYp%?c%%tg@%%%l%% wei ght
exceedg 5% ; s ] e flego oducts of the
adhesi \§/e I@a%%%énﬁﬁeﬁﬁ?}e@g{tl%c I ngi%s{llg% ‘lgsnb%artl Ctrﬁog‘fp%%\/ﬁ%{tcﬁrcgﬁses a

pr obl emtf@dh@si@élw@pﬂsm@%wymkﬁp&ﬂk% ESi 05EHS arkp The silicone

adhesi ves are classified in viewof the formof curing reaction into an

or gani ¢ pesexyalEk gLy dfob¥Rei1oRARE 4S &fia PET G¥Sne@d, an addition reaction
type, 9 which uses a platinumcatal yst. However, since the organic

peroxi de has a possdbding yrd helie aptoyen®! BovmE o JaHSrSURstANGe, which is
a radical residue, nmay be generated in the course of its reaction to

cont am natgreviedédaa hethed afSassenbdbegashestyedeftéheiaddidd on reaction
type is preferably used in the present invention. Specific preferable
exanpll@s ofompreising coprduiiesi vasknshede thoseleadpfiaheagunder

pol ydi net hyl si | xane or pol ynet hyl phenyl si | oxane as a mai n conponent and

t hose conpr¥SFHEreo PeryhiRg| aeReaoNANCBERENel ahen ol 9ml Ky hyerd girmsid oxane
as main conponents. In addjtion, as exanples thereof, may be nentioned

t hose obt afhe b?/thHﬂi‘HGS%i plheshelranPpEB LR NERFpOZRRN PR Ny Bie

I il Ll i d inl f
POl Yo" QaNOSLLOLANE,L0nR 81 LLESRE [SSLA CORESEC IR ALY O s,
pol v et b esbeiang etspol YA BYLRIGRN! 3 Loxgte. Lo, e as the s o

pon?:gan @ﬁgoxane, a perpﬁ! S S ( _ > _
resul figng 8SL¥Be8SiAgSERLC a ve . ani ¢, per oxi decuri ng
type because it hag né ansatuﬁgggd Egﬁgf an r%ggngﬁ%dm%%ﬁi??%%treaction
progr essesde¥Benbeql ¥bky! akkesul.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a typical cross-sectional view of a mask
20 sheet for assembly of semiconductor devices according to
the present invention.
FIG. 2 is a schematic plan view illustrating an
example of a lead frame used in fabricating QFNs using the

mask sheet for assembly of semiconductor devices according

25 to the present invention.

FIGs. 3(a) to 3(f) are process drawings illustrating

an example of a process of assembling QFNs using the mask



sil oxane is used as the pol yorganosil oxane on the other hand,

pol yal kyl hydr ogensi | oxane or the |i ke having an active hydrogen radi cal
reacting with a vinyl group is used asea curing agent because the

pol yal kyl al kenyl si | oxane has 25 a vinyl group having an unsaturated bond,
and a platinumcatal yst is added, thereby using the resulting adhesive as a
silicone adhesive of the addition reaction type. The 10 silicone adhesive
of the addition reaction type is cured by heating it at 100 ,to 140C for
sever al nﬁhaﬁésfornaﬁﬁémEﬂESQﬁtSPN&@ﬁPﬂBﬁFOtheﬁgﬁ%§i@%C?ﬁ 19O preferabl y
formed wth a silicone adhesive conprising 5 pol yorganosil oxane having an
aver age nbPBcBF&FeREi dAVEBLE19H-000 to 1, 500,000 and has a dynami ¢ nodul us
of elasticity of at least 1.0 x 10q Pa at 150 to 200C. A nore preferable
average nol ecul ar weight is within a range of 100,0D0 to 1,000,000. The

an _ _ 000. The
Shove r anBESTuHEPEyy o caRRYT: PO AT ARYERITON PT ) ® o e "Curi ng can
be 1mroved 10 SUCGEIRLULLY LLliRARGCLG MBS fasheghebiOy! BE,! cad frane.

Accordingly, the~adhesive transter "aftér releasing the nmask sheet can be

prevent ed. ; de ol er-TpTol M| I § Wikt skapge of at
| east 10%?€§Q§%§'h%ﬁﬁgie]é%gbly éﬁpfﬁﬁggﬁgbécgg&agﬁgk?,Wﬁggegggefgrably at

| east 90%:;hy; MBI {HH ha faH | Oivani v dyond mbrodd &ifhash sand cadBesi ve
transfer can be thereby prevented. |If 'the average nol ecul ar wei ght of the
20 pol yor ganesiivaxaite dree |swefaddhart 10, MR -ddialsrdnt Fipesgithility that
cohesion after the resulting adhesive |layer is cured may becones lowto
cause the adhesime themtsirys igxaEnt o idasilig pofe fidrabiys hashddtexfibdhitle | ead
frame. If the average nol ecul ar wei ght of the 25 pol yorganosil| oxane exceeds
1, 5001000 v avee athezasanthndhine upom Possibid iqy ndlaasing g ¢hid ity of

t he pol yorganosil oxane in organic solvents may be too lowto 11 provide a
uni f or m adtesst veheelhdl §6te toF sfepm 13 cledd tbramg m 4@ &Pénpigsestve | ayer on
the heat-resistant base material. If the filmthickness or the |like of the
adhesi ve 16N HERBNERS UHRS Pea e SHhERTont BNt HES R shdti@%v the lead 5

f i tially,| d that.the mold flash i t inth
resi - seal TS STRRE SHOR BAY TR B bERESF VBT S ERR | EMREEAT R (it erred.

Wh h d f diti 10 i Si .

when 11 sl Ve, ok, DE0AULL o Lo0ELI SN YRS SIS Menscon 8 (e
il i L.ght t .

o111 coge e vhy L v aon e o MELOD Bl Ukury o erponen
I I i ght . k il | 1t , it

ol ecul 46 9t oRl EBBBRVaLKYL bYCEoSgOR! | ey JRn R0, 5

conponent HegepEshbAQiNgIBtepndndoat heEeniSeal1PA§SEREDI Yok hat the curing
reaction may progress before the resulting adhesive is applied to the

heat r esi st aabrbaseiont efi akmieoadaeustedevitbsdshéhcakt pR8. ot aiimd i on of
an even adhesive layer. |If the average 20 nol ecul ar wei ght of the
pol yal kyl hydmegehsil opafi¢ ieieatdsofl@heffladnekpanstbar ofande hbgtreactivity
with the polyal kyl al kenyl si | oxane becones too low, and so there is a
possi 0 i t yeshataoshédilonraptiddyt hacreaskesi wheadhested tayétsi glassed nmay
becone | ow to cause the adhesive

transition temperature Tg or higher, and so its difference

in thermal expansion with the lead frame becomes great. In

such a case, warpage occurs due to the difference in

thermal expansion between the heat-resistant film and the

25 lead frame when they are cooled back to room temperature,
and it forms the cause that warpage occurs after the die

attaching step, which causes a problem that the lead frame



25 transfer upon releasing of the mask sheet fromthe lead frane . Wen the
pol yor ganosi | oxane havi ng the above 12 descri bed average nol ecul ar wei ght
is used, the dynam c nodul us of elastigity of the resulting adhesive |ayer
at 150 to 200C nust be at least 1.0 x 104 Pa. It is thereby hard for the
adhesive layer to absorb ultrasonic waves in a 5 wire bonding step upon
fabrication of sem conductor devices such as QFNs, and consequently the
vibration of the lead frame comng into contact_with the adhesive | ayer can
be | ower edaRBOkr BfefetatPailPGRE 1B WLRE BBnai RLd| £0t RBedFRBFBEUABEUI us of
el asticity of the adhesive layer at 150 1Q_to 2Q0C is lower than 1.0 x 104
Pa, ther eTP§1R-§6841159 SEEP: Rt CANSCadhd&iH8TEaP8f KBy absorb ul trasonic
ausing a

waves in the wire bonding step tq.vibrate the lead franme,, there C
o Ture oliarPaissRatmsRoThRcBaraLiuayy abhe s SE et i Ta cREE TR 15
constitutiqn, where suf f.i ci ent, _adhesi ve _force ca el.oped in the
adhesi ve If é‘rm(')‘ISttE’Z? ﬁ&sl@esal‘? t153\/§n ‘é(iL%ESB{t geaﬁgé)g?%g\greé se of the

| ead frame fr. LA e keshAs || u brication
of sert coRRSrebr Ry 06 SHERE L e B REE PR B B e ol g
flash can_ be prevented. |5 4 r t I WVeRti;Qn ' apipc.Qr-Qrganic
filler nm}leﬁé—"créarﬁlzﬁtnaenc}: ifr}]txﬂgatgi]le%%go%r?e aéﬁgs#\glepfgr@e%ﬁgigu?%ogg %Q

adj usti ng opoef fici-ent of Jt Rer pal ,&x bON %ﬂ%¥&h uctivity of
t he adhesﬁ)e'5?’cé%k%&?ﬁ}ﬁglyhggzg%s&?fg@@ﬁtgék and "a %zﬁfpﬁgggbperty
thereof . BeyiyemoOfsihes i 0f 08y ind itHee idurdidel oW t9 ek, fused
silica, alumna, titanium oxide, berylliumoxide, nagnesium oxide, 13
cal ci um cardmistiancd | iradiiude nf 1 Ingleo f pdlwinnide 1 rpalieyanbictegn ni tri de,
titani um boride, tungsten boride, silicon carbide, titanium carbide,

zi r cohDum malbi eshenod yhilemem cpe by tehemy kene z$wkf iode de ,pclar (sorhds ack,

al um num hydr oxi de, cal cium 5 hydroxi de, magnesi um hydr oxi de, anti nony
trioxi de dftrtaenRbe POIY( aklehyethent FaCRPbs ct EAPRUMNHCR kthlese and
trinmethylsiloxyl group or the like. Exanples of the organic filler include

pol yi i de, PPbY§EreEelPHi8e, pol y(ether ether ketone), polyether-inide,
ot por at ed 1 o e rroe L HENGRE rt TG ingh SRR RIS g o diie NHerably 3 to
205'06 5 BL LGN, cTBe LB LT LY 8,1 0R. BRE LS, DL e dO0 part
lsed 2 %castt nEhaerplobRgMHARACY? RLPT LI MR A T '

directly coat t B r LSk s il d ; | ami nati on
met hod in gﬁi @ﬁagggo]gﬁt ?gn Cofﬁt%hei ﬁ?%bn@%%ﬁ vlgé%lssoccr:aoa e%mcr)rgce on 20 a
rel ease fihenged déieﬁenaﬁdttﬂﬁtadEiébée bayxepsf anmed s$26fagsdesred to the

heat-resistant film The filmthickness of the adhesive |layer is generally
set withinsampasgehat dbtaidedVie iAspadledt iweTHnl prreymhe provided on the
adnesive Mechanical Analyzer, manufactured by Shinku Riko K.K.;
20 TM9300). The elongation of the sample at the time it has

been heated at a heating rate of 3°C/min from 150°C t0 200°C

under a load of 1 g is measured to determine the

coefficient of thermal expansion in accordance with the

following equation:

25 Coefficient of thermal expansion = AL/L-At

wherein

AL: elongation of the sample (length at 200°C -



25 | ayer as needed. Any filmnmay be used as the protective filmso far as
it has releasability. Exanples of usable filnms include filns of polyester,
pol yet hyl ene, 14 pol ypropyl ene and pgl yet hyl ene terephthal ate, and those
obt ai ned by subjecting such filnms to a releasing treatnent with a silicone
resin or fluorine conpound. The protective filmis released just before
fabrication of sem conductor 5 devices. The nethod of fabricating

sem conduct or devices according to the present invention will now be
described with referengehtatt h®oa@iconpanyi ng draw ngs taking fabrication of
QFNs as the sem conductor devices as an 10 exanple. FIG 2 is a schematic
pl an vi ew of a Leadfigimalikewgth rof theishmmRyr e t he seni conduct or
devices are nounted, and FIGs. 3(a) to 3(f) are process draw ngs
illustrating a ptoc@smpetataME|daiﬁﬁgEQFRblﬂrmﬁﬁﬁhéem@aé { 28M% shown in
FIG 2 and are schematic cross-sectional 15 views taken along line A-A" as
to the lead frane i ASRI¢ 2 eThedb9€ad frame 20 shown in FIG 2 is first

Tount 5 par s (HFc HHTSA V21 IAEE ﬁ%ﬁ”%ﬁ ‘58??aﬁ%@%&%@ﬁéaﬁ%ﬁ%ﬁ?emts
7 anged & %_%Pr%na%&eé} R A B Sesidoieter"erafERe 8eR Mg
resent i AR ] dlednr{’ﬁud?ee?fa%lﬁef%ﬁ%?é B o Al T
St chi ng. S, S %ﬁdﬁﬁ%%“ﬁ@%r%%aﬁfm?ﬁd Sy 2 RS an St hod

or the |i ‘éf,ecb Jhxé‘é@{mé the POl fedBokashep! 1@ Nthd %d@a@cabﬂé ddE v e

heat ed an into contact under pressure with each other to bond the

heat - j gsi Sﬁ&f&efl IIM orddie drathka amR wskighddte radkasiava el dyem taenmed by
curing the silicone adhesive. 5 As illustrated in FIG 3(b), sem conductor
el enent s esdictrase ) Glodi pdhes evepsitenigom ¢ fetlse na droesiuog drayed rertent
nounting parts 21 of the lead frane 20 with a die attachi ng agent (not

i |l ustrat edhe fhent+hes s tenwhBi bmunbn nblbk Bagktsheet sneztdke imighel e
attaching step. 10 As illustrated in FIG 3(c), the sem conductor el enents
30 are thethQSpé%t@@b@?léﬁeéFF?B&thtEOEHQCF%ﬂl@os$%%ﬂ%t2@n%f1Q¢ﬂeI ead

frame 20 through bondjng wires 31 such as res in a wre bonding
step. s [ FFREEratb 9t SR T gfc%nfdmmgf@@&neééye( FI G 3(c))
inth COU£se of fﬁ %catlon a gqaced in_a nol.d i

P

al
Lo sedS 1 nLaLEm SRRUREY oPIePRRRnFEISoEREREE RBRANRE™S St Poor i g
material) dBope.ab grggaﬁ%%ighmmr i ding. As i11ustrated in FIG

3(e), the nas en released fromthe |lead frane 20, whereby

a QFN unit 60 V“Agcér?};;’l&@#' L¥ngl aBFE198 BayaR0sd FBEReqCalcReforTed. A

illustrated in FIG 3 QFN unit is finally dIC I nto 1 ndividual

QFNs, wher ghy jaoRkUbahkkY vef, @EH ¢de Bankalkiecahgdr 2agEXAMELES TRG Rresent
invention wll hereafter be described
percent loss on weight of at most 5% and preferably at most
20 3% when heated at 180°C for 1 hour. If the percent loss on
weight exceeds 5%, the lead frame is contaminated by
decomposed products of the adhesive layer in the die
attaching step in particular, which causes a problem that a
failure of bonding of gold wires occurs.
25 The silicone adhesives are classified in view of the

form of curing reaction into an organic peroxide-curing

type, which uses peroxide, and an addition reaction type,



16 nore specifically by the foll owi ng exanpl es. However, the present
invention is not limted to these exanples. Exanple 1. (Preparation of
coating formulation for form ng adhesiye 5 | ayer) A m xed solution

(X40- 3103, product of Shin-Etsu Chemi cal Co., Ltd.) of

pol yal kyl al kenyl si | oxane and pol yal kyl hydr ogensi | oxane and a solution of a
plati num catal yst (PL50T, product of Shin-Etsu Chemical Co., Ltd.) 10 were
m xed at a ratio of 100:1 by weight. (Production of mask sheet) A polyim de
film (thiekbesuses anplabinng aatralyst 4odOonaie Ede™ Ghencrsrnifer nal
expansion of 12 ppmi C at 150 to_200C was used as 0 and the coating
15 fornulB@I@Nlﬁ@rhﬁérﬁ1Eesﬁhbééhégl§BaFa9e}°Va§°%%%$£§rt?EH%R%Fso as to

give a dry coating thickness of 8 umand dried at 160C for nutes to
obtain a HBBRtapedr. whighpte 3 IE§F€Bir5F?bﬂu8f EB&tPﬂgg?B?ﬁﬁ?%%ip% f or

f dh 20 | P t hyl | d f

Lo m ng_adhestue 20 b/ Sk RudiE Y oLl exaas, (Rﬁﬁse}gﬁg BFaRee of

Ni 0i1l F t Ltd. b ht. 25
(LPESG&t:Bﬁ F%R%scggﬁééye b |y|%b§§%%lb E?%Eagn ¥%8 éurr%/ ngL?ng a Tg
f 490C d ffi t .of | 12 17 at 150 t
gOOC wasaggg%egg I%%%% iy £ % ?@%se%%pqg%b @18% 5%831 a 0

support he coatin ormul’at or formng an

adhesi ve L3%G 18 o Q811 ero%or{h%o A i@ Wanasdhk qagiLAg Lhbgkness of

8 um and mnutes to obtain a nask sheet. 5 Conparative

| f | |
Exanpl e 1 (Q;lg{fé] 2 r@'%ﬂun{rﬁﬂﬂr& 1 At i h%@ﬁ'e'ﬂ@l@@i%&'aﬁ@ ayer)

An acryllc 31B, product 0 Soken Chem cal and
Engi neeri ng Qomallr{ &om S oS el & 1@1aige L-40, product of N ppon

Pol yur et hane | ndustry Ltd.) were m xe rati o of 100:1 by weight.
(Prody@ti@@Mﬁélﬁ#ﬂ@ﬁﬁ&ﬁ#bsﬂ&qxﬁgernn&aﬂolyaKnymhydnagﬁnéﬁidmmbehawing a Tg
° main components. In addition, as examples thereof, may be
mentioned those obtained by bonding silicone raw rubber
composed mainly of polyorganosiloxane to a silicone resin
composed mainly of trimethylsiloxysilicic acid.
15 More specifically, when polydimethylsiloxane or
polymethylphenylsiloxane is used as the polyorganosiloxane,
a peroxide is added as a curing agent to use the resulting
adhesive as a silicone adhesive of the organic peroxide-
curing type because it has no unsaturated bond, and so no
20 addition reaction progresses. When polyalkylalkenyl-
siloxane is used as the polyorganosiloxane on the other
hand, polyalkylhydrogensiloxane or the like having an
active hydrogen radical reacting with a vinyl group is used
as a curing agent because the polyalkylalkenylsiloxane has
25 a vinyl group having an unsaturated bond, and a platinum
catalyst is added, thereby using the resulting adhesive as

a silicone adhesive of the addition reaction type. The



490C and a coefficient of thermal expansion of 12 ppnmiC 15 at 150 to 200C
was used as a support, and the coating fornmulation for form ng an adhesive
| ayer was coated thereon so as to givqga dry coating thickness of 8 um
dried at 100C for 5 mnutes and left to stand for 7 days at 30C to obtain a
mask sheet. 20 Conparative Exanple 2: (Preparation of coating fornulation
for form ng adhesive |ayer) An epoxy resin (Epi kote 828, product of Yuka
Shel | Epoxy K. K.), an epoxy curing agent (Resitop PSM 4261, 25 product of
GQun-ei CherltaprnenddbesyveoCf tha. ddalian BEeRGF PRt FYPR- BRIt ALY

copol ynmer (N pol 1001, product of Ni ppon Zeon Co., Ltd.) were m xed at a
rati o of WeaBongoibyat 180wspght0°¢ FEQE RETOFA bfMiHEIeSheet) A pol yi mi de

fil t hi ck . 25 havi ng.a _Tg, of 49 fficient of th I
cxpansi on of 121PpEPE BEAETB01 P5 b0en aat BoRUn AR shBYSY (5 and (he

[ f | at | f f I, hesi I . d th

fgaBICS aB%EIe%§§?9n5%IWF§Lﬁé§§ %Ps@qﬁﬁﬁééﬁa8ﬁ¥EEV§?39§8%5$6?55eﬁfﬁﬂtZS o
i ne . da°dr e .

For mulat | B 6 SP PR Rl Ao Py A At FOALA o RO LS P on " ERIB 5105,  product

of Shin-Etsu emi.cal .0 plet f I l.al LI axa :
ponaIkyI%édpgge%?iﬁdgggéOgﬁdgghggﬁgfgbﬁﬁg%%%%p §P¥%3h1§§ gg?gﬁsg%t¥PL50T,

oroduct oL SRt ey oy ol dob K1 gpRacdiehent BLgeChyig0 1 by

wei ght . (Bro uction of mask sh ene terep

(thi cknesgyed® génindiadviGa W-Blgﬁt A3Cwanth id Goefahnigd @3t 10k ,blber wal
expansi on 20 of" 60 ppm C at 150 to 200C was used as a support, and the

coati ng farmdogtoon f ohef av@irageanoadbasavewkayht wasStBeapelybhgagen so as
to give a dry coating thickness of 8 umand dried at 130C for 5 mnutes to
obt ai ho a raEdloxsheetis deatalwiath ion tHee b el mrajaeyatwhEraigt hods>
releasability of the adhesive layer after curing can be
improved to successfully release the mask sheet from the
lead frame. Accordingly, the adhesive transfer after
releasing the mask sheet can be prevented. The content of
15 the polyorganosiloxane is within a range of at least 10% by
weight, preferably at least 50% by weight, more preferably
at least 90% by weight. A failure of wire bonding, mold
flash and adhesive transfer can be thereby prevented.
If the average molecular weight of the
20 polyorganosiloxane is lower than 10,000, there is a
possibility that cohesion after the resulting adhesive
layer is cured may becomes low to cause the adhesive
transfer upon releasing of the mask sheet from the lead
frame. If the average molecular weight of the
25 polyorganosiloxane exceeds 1,500,000 on the other hand,

there is a possibility that the solubility of the

polyorganosiloxane in organic solvents may be too low to



25 (Percent | oss on weight) The percent |oss on weight of the adhesive

| ayer in each of the nask sheets produced in Exanples 1 and 2 and 19
Conparative Exanples 1 to 3 was determijned in the follow ng manner. After
the coating fornmulation for form ng an adhesive | ayer used in each of the
above-descri bed Exanples 1 and 2 5 and Conparative Exanples 1 to 3 was
coated on a Teflon (trademark) sheet having a flat surface so as to give a
dry coating thickness of 1 nmto form an adhesive |ayer, and the adhesive
| ayer waspdeviédeoa vniédrunddheshEesapBdcdAditi b‘ﬁsdhgfi-%“ﬁ st@ ¥ pondi ng
Exanpl e or Conparative 10 Exanple to produce a Teflon (trademark) sheet
havi ng anaadhesnhvadhggéve In¥eresnl that hgakesesdstapbrPane PRFRBLEY: from
the Teflon sheet to neasure a percent | gss on wei ght when the adhesive

| ayer al ohé %BE KéaMedhdckpgse P&r thenddkei RLathrf AEPERLYEI L2%8F nobal ance

TG DTA320, 15 nanufactured b ei ko I nstrunments, Co td. si stance to
&arpage) BgERMSE Pﬁ@vﬁ§gkt ﬁéy ebﬁS&uS dtﬁﬁ E?ﬁhpﬁege% gﬂétﬁggﬁagg

Co ti Ex I £Q.3 |.amg nat I Au-Pd- N pl at ed
Qi T odl 1 ERES AomBRr Ao Vanousaat 00 oo 1 b ths gLy STRsh s ety BT
[ esin- SealNG KGR ot e AR 10 Ll N cRAN] NGuah B! Ghewbge Of 200 x 60

mm and cut into the sanme size as the ad"franme for QFN to produce a film

| am nat e. aﬁm%sri%%ulﬂayar fid MdE nake plassdisedas a sanple for eval uating
the resistance to warpage. 25 This sanple for evaluation was placed on a

hori zontal tabl g tha! ddiedBak cHhadle SdfidGRaea@kR0sedyge a top, and a
hei ght of warpage at its end portion was then 20 nmeasured by z-axis

coor di nat & JFRASIy 1 oI TBANS] 1ednyAl i Wistatle MRAS Wd1YG 1HyAMgeEeRenCSTM UM
manuf actured by OL US%%PTICAL CO, LTD.). The results are shown in Table
1. 5 {§Wreiking iy apesd y9s Baod «ofl idenereskheshiost s tiroodiveathden Exanpl es 1
and 2 and Conparative Exanples 1 to 3 was laninated on a lead frane
(Au- Pd- N mpdletadlalu vebght rafrethe patya Kopkhedgggantilgfxagie 132, package
size: 5 x 5 mMm resin-sealing area: 180 10 x 40 mm for QFEN having an outer
size of 2@refsmbiy U dQDsi tldd themay egmiges med egud agniwedgnEkness:
0.4 mm were then respectively bonded to die pads of the lead frane with an
epoxy di e-Qf t6diPRLYREEYIRYdrogens 1 hexane | B2dl el Wea W betdtital 1y
connected to the du chips 15 through.gold wires b s of_ awre
bonder (FBT%T?tﬁ%hﬁgg%?ﬁ?egtb§sK%&ﬁ%#gfﬁgkréh?C?Sf&ﬁ%kégﬁikﬁHX%bns of a
tenperature. pf 180C, a_freque f | pad of 150 g% and .t r eat nent
speedlgf 10-herar. atna PRI SEVRPheRt ARbandr 03 fiot s8N ca i T he
nunber of o i ehe 20 Hodernent, ;58 LUk & 05 BRI e | ead side
was Qetectgg §2§§%3%ﬁuﬁge§ o# pacﬁggeg ﬁh?ct unﬁer%en?gagg% f%%% of wire
bondi ng. pefore the resulting adhesive is applied to the heat-

resistant base material to encounter with difficulties on

formation of an even adhesive layer. If the average

20 molecular weight of the polyalkylhydrogensiloxane exceeds

10,000 on the other hand, the reactivity with the

polyalkylalkenylsiloxane becomes too low, and so there is a

possibility that cohesion after the resulting adhesive

layer is cured may become low to cause the adhesive

25 transfer upon releasing of the mask sheet from the lead

frame.

When the polyorganosiloxane having the above-



(Mol d flash) The |l ead frane subjected to the wire bonding was 25
resin-sealed with an epoxy nolding resin (o-cresol novol ak epoxy type,
filler content: 85% by weight) by transfer nolding under conditions of a
heating tenperature of 180C, 21 a pressure of 10 MPa and treatnment tine
of 3 mnutes. Thereafter, the mask sheet was rel eased fromthe resinseal ed
product to observe the mask sheet-covered surface of the resin-sealed
product, thereby confirm ng the nunber of 5 packages in which the nolding
resin | ealedcantdeddhyesdgeomaieaslat wRaghsadspnpsd, THBE ndWBURLGf packages
whi ch underwent a failure due to the | eakage of the nplding resin in the
256 packageduhus @6t edesgigdtyhefnthseresnlisng Pﬂﬁ@ﬁlvﬁolﬁﬁﬁﬁeéFve
transfer) After the dummy chips were sealed with the nDIdlng resin in the
same nmannéfOatoj A0PRE wyarubei ah bFashel Bl ¥ FPadlR- t hE ABskDSHBRY was

| d f he | ead f | 500,.nm nin. The 256
backages BRFer 198 ac&eegg%%%iv%é R 3 b Rer b iR aR aRae PARES af 2
ted, d.th b vvh t
Sdioe 1 y&%%eaon%&%‘éoa ook’ AT O BA5RENRRCKE ARG RES O
wher e the gk Shgﬁ&x ,%%fk&se nq:el q%dvq%ﬁa@o@w%%ﬂu@ 1eagkages
S|ve er. > Th

whi ch undé& rans uation results ) evaluatlon

results o ine gygﬁ : @@ygy 0 3 are
shown in Mn{é %dn&@a][lmbcf Nu gﬂlaafNurrber of Nurrber of hPercent packages

whi chpackagganackags %M@A@s‘ﬁ LBl RAGSUINGIFENding. If th
awhi chunder went wei ght (nmfai l ure ofundermentadhe3|ve($)mﬁre bondlngnDId

fl asht ranﬁg&%%d@%ﬁ%ﬁ&ﬁﬁ&ﬁgﬁﬁ)@@ akh i RO0per at 150
21. 20. 4010Conp. 5. 60. 4154216189Ex. 1Conp. 3, 81. 332101 210Ex.

2Conp; §. 8% 20 e i3 bwdottreraliuat ed.1 oExaapl ehdreAisoh upbonih TBRW 512,
solid concentration: 60% 5 product of CGE Toshiba Silicone Co., Ltd.)

cont ai ni ngchpot yiahkyaddh&ehye slapxamahaabhseram dverseelaroracad am wdight

wire bonding step to vibrate the lead frame, thereby
causing a failure of wire bonding.

The adhesive layer has the above-described

15 constitution, whereby sufficient adhesive force can be
developed in the adhesive layer of the mask sheet even at
150 to 200°C, the release of the lead frame from the mask
sheet in the resin-sealing step upon fabrication of
semiconductor devices such as QFNs can be controlled, and
20 the mold flash can be prevented.

In the present invention, an inorganic or organic
filler may be contained in the silicone adhesive for the
purpose of adjusting the coefficient of thermal expansion
and thermal conductivity of the adhesive or controlling the

25 surface tack and adhesion property thereof. Examples of
the inorganic filler include ground silica, fused silica,

alumina, titanium oxide, beryllium oxide, magnesium oxide,



of 500,000 and a platinum catal yst and pol yal kyl hydrogen si |l oxane (CR-51,
average nol ecul ar weight: 1,300, product of GE Toshiba Silicone Co., Ltd.)
were mxed at a ratio of 10 100:1 by wgight to prepare a coating

formul ation for form ng an adhesive | ayer containing a silicone adhesive of
the addition reaction type) The coating formulation for form ng an adhesive
| ayer was coated on the sane polyimde filmas that used in 15 Exanple 1 so
as to give a dry coating thickness of 8 um thereby form ng an adhesive

| ayer, ancaldiumdbaesborateyetitasiuhenitiried, anil seprdrbyr idaat ibren 160C
for 15 m nutes 23 to obtain a mask sheet according to the present

i nventi onniExadpl etdtapivwl berbde TSRNGsten Beride contbEoRtFHFR1BDY,
product of GE Toshiba Silicone Co., Ltd.) containin

pol yal kyl Bikan§pms; Paxahé%a@ﬂﬁeoahuﬁvgﬁaéédﬁnl@%Y gewg%%r%%id%oo 000 and
a platinum catal yst and pol yal ky Ihgi ogensi | ox aver age, nol ecul ar

ane
wei ght : 2mp0d; BFBHUEFlSP GEa¥8§H| PlééH@léﬁm g!@ﬁ°¥l§%re B at a
ratio of 10Q:1 by we

t t t f t 0 f
adhesive P&?EPxééﬁtraf“%ﬁﬂﬁsg“Eﬁr RoasRe ancerbambiyy hELakane, SRy Eaetron ©

type. The at|n ornul ati.on f o formn ad ive layer was coated on
the same ggﬁFHF VltﬁF lPﬁaF G8Ed PP E% Qs ?Esé as to give a dry

coating th mg, 1§ﬁ¥3r é§%§h§ %% ﬁgy ngﬁf g et ayer, and the

adhesi ve Igyer cur ed by |ng a or 15 m nutes

to obtain e n Exanpl e 5:
Polydlnethyﬁggﬁgkzﬁgﬁ%ﬁa ?R?QT%QF%@é?%@éeﬂo?écRagpﬂgohﬁgpgﬁt 220 000,

product o (FtHeH L G@ltdre a-henzd, pengestarChnkae B,
product O%O%?Lpon oil & Fats Co. LEkg')%a\Aere m xed a?%a9r§t|g of 100: 1 by

wei ghiot 0 ngneparde@ Eoatddie f on:mel atnbaﬂtf ox taesengiameaghesi ve | ayer
containing a silicone adhesive of the organic peroxide 25 curing type. The

coating fdrdmtdmatddrid oriting an mdiwsiofe 1 ayersMapaodat &y orighe ,sane
polyimde filmas that used in
preferably 3 to 200 parts by weight, more preferably 5 to
100 parts by weight per 100 parts by weight of the silicone
resin making up the adhesive layer.

15 As a method for laminating the adhesive layer on the
heat-resistant film, is used a casting method in which a
solution of the silicone adhesive is directly coated on the
heat-resistant film and dried, or a lamination method in
which a solution of the silicone adhesive is coated once on

20 a release film and dried, and the adhesive layer formed is
transferred to the heat-resistant film. The film thickness
of the adhesive layer is generally set within a range of 1
to 30 um.

A protective film may be provided on the adhesive

25 layer as needed. Any film may be used as the protective

film so far as it has releasability. Examples of usable

films include films of polyester, polyethylene,



24 Exanple 1 so as to give a dry coating thickness of 8 um thereby formng
an adhesi ve |l ayer, and the adhesive |ayer was then dried and cured by
heating at 160C for 15 minutes to obtaym a mask sheet according to the
present invention. 5 The average nol ecul ar weight of the silicone resin in
each of the coating formulations for formng an adhesive | ayer in Exanples
3 to 5 was neasured in the follow ng manner. Nanely, tetrahydrofuran was

used as a solvent to prepare 0.2% by weight solution of the silicone
resin. 10 pﬁﬁé'%%eéﬁeeﬁfn a]ﬁ@?tflafln%‘be FEupRidhad ateG (agel tpesmeat i on
chromat ogr gphy. devi.ce and. arrangi ng 2 KF-806L col uims (product of Showa
Denko K. K.Cﬁ%ﬂ-‘a 0 L}?%ssqrb)}ecrte’s‘? LR § adrelens inge taina tdendr ni ni ng

t he avera | ecul wei ght.. 15 < | uation items and eval uation met hods>
(Dynani ¢ gn“g"c}{tﬁ)uas St)ﬁff%foar%‘% igl%‘?stjg/} Each WL e RIRYNFes Bbeaprelerhivranpl es
3 to 5 and; LV, 1l and 2 s. coated on a Teflon (trademarKk)
sheet hav%nlg a Hgl%éls%ar%%g})‘ls%éa%ef%r%i HRYLID o RAETHE IMUGEREss of 1

mmto §ormapadhesi ve |ayer, and the adhesive |ayer was dried or cured
under the sane conditions as in the production of the mask sheet in its

correspondi ng Exa{eles g Coimpadiati : roduce, a .Tefl on
(trademark) sheet having an adhe%%%%lgﬁ@@éo%@c&ﬁ&s-(?Htlgieﬁed sanpl e was

cut into adicekdiwyity end &t i nver®i 4P mﬁ% tﬂgﬁym lr}.}'bf?godul us of

el asticity of the adhesive layer by using an nmet er
( Rheost r essit manaf ecdnt e ok Pyt g 2k SpAn %ﬁé&ir}g%sa ﬁcaﬁé%;g”cy, heat i ng
3¢ mn, 150 to

rate, tenperature range and load to 1 Hz, C and 3 N,
respect i vefahr{derioemtot o3END naset ight 9 erbi dedwatd P AR JBAE ig) the same
manner as in Table 1. (Wre bonding property) Evaluation was nade in the
same hAnné&xampier TAIG 2 isVel & dheasit)i cEydlanatiien waEs amadad krhhe sane
manner as in Table 1. 10 (Adhesive transfer) Evaluation was nade in the
sanme mannérlSeq nfrem @ sidemheratthe semidendudine elmtitds aird esul ts

obt ai ned in Eﬁngles to 5 and Conparative Exanples 1 and 2 are shown in
Tabl e 2. [punted, and FIGs. 3(a) to 3(f) are process drawings

illustrating a process of fabricating QFNs from the lead
frame shown in FIG. 2 and are schematic cross-sectional
15 views taken along line A-A’ as to the lead frame in FIG. 2.
The lead frame 20 shown in FIG. 2 is first provided.
The lead frame 20 has a plurality of semiconductor element
mounting parts (die pads) 21 like islands, on which

semiconductor elements such as IC chips are respectively

20  mounted. A number of leads 22 are arranged along an outer

periphery of each semiconductor element mounting part 21.
As illustrated in FIG. 3(a), the mask sheet 10

according to the present invention is then stuck on one

surface of the lead frame 20 with the adhesive layer side

25 opposed to the lead frame in a mask sheet sticking step

The sticking is preferably performed by a lamination method

or the like. For example, both mask sheet and the lead



15 Table 2, the dynam c nodulus of elasticity is expressed by the snall est
val ue of the dynamc noduli of elasticity of the adhesive |ayer when
nmeasured at 150 to 200C. 26 Tabl e 21Munber of Nunber of Nunber of
hDynam cPer cent packages whi chpackagespackages whi cnodul us of | oss

onunder went awhi chunderwentel asticityweightfailure

of under went adhesi ve(Pa) (%9 w re bondi ngnol d

fl ashtransf er (packages (packages)(packages)Ex 38. 0 x_1040. 8000Ex. 45.5 x
101. 2005 fEmesgre Reapse 2amécbﬁﬁugh9 kYo’ SOBEEQ,?l‘GIl@@EXPr%WB g X
1063. 83210210Ex. 2 As_shown jn Tabl e t he gercent S on gg gﬂ f the
adhesi ve YayBrea6bt aFhed tA E?&ﬂpFB? §e?5 EepASHARERT 5 BatH tne?%Adhesi ve

| ayers ma for e si.licone adhesiye_containin ol yor ganosi | oxane
havi ng antEPBFAEBTABRDC HhE, HBPERD S0t 162086 r RN 1PE05 RSt BBt oduce ¢ ne
mask sheet . ﬁhe dgna%bc nDdqus of elasticity of the adhesive |ayer of which

was at Ieﬁé 1¢°8 §5P4 4t 150 to 200C 10 mas as snall as 0.8 to 3.2% As
t that t ti ,
T B SRR At AL R PR R 0

at all, ogj ?%F %@e&co %k%%§§8h '%@du%%e&wgnggﬁqeengge@bfns was

extrenely I| occurr e ot her han arative Exanpl e

1 in which %dhﬁﬁn\eeldgawrt\gamf wmewltefadt e el Bloi %1%@”‘%5!:1‘1@ to
pr oduce the nank dynam c nodulus of elasticity o
attaching agent (not illustrated) from the side where no
mask sheet 10 is stuck in a die attaching step.

10 As illustrated in FIG. 3(c), the semiconductor
elements 30 are then respectively electrically connected to
leads 22 of the lead frame 20 through bonding wires 31 such
as gold wires in a wire bonding step.

As illustrated in FIG. 3(d), the semiconductor

15 devices (FIG. 3(c)) in the course of fabrication are placed
in a mold in a resin-sealing step to seal the semiconductor
elements 30 with a molding resin (molding material) 40 by,
for example, transfer molding.

As illustrated in FIG. 3(e), the mask sheet 10 is

20 then released from the lead frame 20, whereby a QFN unit 60

with a plurality of QFNs 50 arranged there can be formed.

As illustrated in FIG. 3(f), the QFN unit is finally
diced into individual QFNs, whereby a plurality of QFN can
be fabricated.

25

EXAMPLES

The present invention will hereafter be described



27 the adhesive |ayer of which was ower than 1.0 x 104 Pa at 150 to 200C,
the percent |oss on weight of the adhesive |ayer was as high as 5.6% As a
"result that the resultant mask sheet wgs used to nmake the evaluation, the
failure of 5 wire bonding, nold flash and adhesi ve transfer occurred at
hi gh probability. In Conparative Exanple 2 in which the adhesive | ayer was
formed with the rubber adhesive to produce the nask sheet the dynamc
modul us of elasticity of the adhesive 10 |ayer of which was at |least 1.0 x
109 Pa atmese speedfCcalhy pEr EBAt IPSISWARIVWEKARPLEF - t HOWRIRSI Y ayer was
as low as 3.8% As a result that the resultant nmask sheet was used to make
the eval UREPBRNTt ABVROKBER of PREKAGBITRAI ER GRBERWERE™PHBSfailure of wire
bondi ng coul d be decreased, 15 but the adhesive transfer occurred at high
probabi | | E¥aMBABABILI TY OF EXPLOI TATION I N | NDUSTRY Since the mask sheets

according to the present. i nventi on hav he _ahove-described, constitution,
Chey ar o $BZEREEFRIAD B (OAEPEetetIMAE ™ 1Pr EPE FREPRBSaRabRe LOF

deco seg &ro ucts vaporized even in heat history upon curing of a

di e- at? achf §r terial and free fromcontam nation of a |ead frame, and so

hi gh liabilit : f ; hi . o ane
Can 25 be achi ehel X SO ond AP TR 1/ a T ave ora TP peot e | ead T

”isregiStQﬁﬁ%éfééfsdB%rd qgiﬁﬁQfH-pdﬂ?é%g?ﬂéfﬁénjfgﬁﬂ@x%hésQadthat a mol di ng

resin | eaks fromthe mask sheet can al so be prevented, and the

adhesi ve Hﬁ@'ﬁlﬁyl@f&dﬂﬁj&?ﬂﬁ&i%é Sarid HdRiANG 5@ FABGRRdUCt o

packages such as "QF can be stably produced. Accordingly, the use of the
mask sheetcac06/dt N@PIE0T hpbdsantos BIEM iR WatErisa efd.i citemt.l)y
assenbl i ng sem conduct or devi ces. 29 CLAIMS: 1. A nmask sheet for assenbly
of semnbconghitd oKixkeViaesa redehs abt y1 64 Uckoyt ovesidlead frane, which conpri ses
a heat-resistant filmhaving a glass transition tenperature 5 of at |east
150C and a Roedddttientobfmasiersieetexpansi on of 10 to 50 ppmiC at 150 to
200C and an adhesive layer conprising a silicone adhesive provided on one
surface of A polyimide film (thickness: 25 um) having a Tg of

490°Cc and a coefficient of thermal expansion of 12 ppm/°C

at 150 to 200°C was used as a support, and the coating

15 formulation for forming an adhesive layer was coated
thereon so as to give a dry coating thickness of 8 um and

dried at 160°C for 15 minutes to obtain a mask sheet.

Example 2:
(Preparation of coating formulation for forming adhesive
20 layer)
Polydimethylsiloxane (KR120, product of Shin-Etsu
Chemical Co., Ltd.) and benzyl peroxide (Nyber B, product

of Nippon 0il & Fats Co., Ltd.) were mixed at a ratio of

100:1 by weight.
25 (Production of mask sheet)
A polyimide film (thickness: 25 um) having a Tg of

490°C and a coefficient of thermal expansion of 12 ppm/°C



the heat-resistant film 2. The mask sheet for assenbly of sem conductor 10
devi ces according to claim1, wherein the adhesive |ayer has a percent |oss
on wei ght of at nobst 5% when heat ed at; ;,180C for 1 hour. 3. The nask sheet
for assenbly of sem conductor devices according to claim1l1, wherein the
silicone adhesive 15 conprises pol ydi nethyl sil xane as a main conponent. 4.
The mask sheet for assenbly of sem conductor devices according to claim1,
wherein the silicone adhesive conprises pol yal kyl al kenyl si | oxane and

pol yal kyl fydi9gessi bogamevas used somangspert 2Garkd tHee cvtddmheet for
assenbly of sem conductor devices according to claim1, wherein the
adhesi ve fayenlasibor fred formhiagsiahi edhesavBeshyercoasrieangd

pol yor ganosi | oxane havi ng an average nol ecul ar wei ght of 10,000 to

1, 500, 000thedebassa dgnani ginedal dxyotoetasyi thigknssef ofit 8| emsand. 0 x 10
Pa at 150 to 200G 6. The mask sheet for assenbly of sem conductor devices
accor di ngdtrdedl atml$0°@hépri h5tnénutes pol Yotgamozi Masdanehesat .

pol ydi met hyl si | oxane. 7. The sk sheet for assenbly of sem conductor

devi ces afeBPAAG WS E*EMRLS Liherein the pol yor ganosil oxane is

P0LYaL K LR ONT B R ISR L ARl YoRLagey’ conductor
layer)
An acrylic copolymer (SK Dine 1131B, product of Soken
Chemical and Engineering Co., Ltd.) and isocyanate
10 (Coronate L-40, product of Nippon Polyurethane Industry Co.,
Ltd.) were mixed at a ratio of 100:1 by weight.
(Production of mask sheet)
A polyimide film (thickness: 25 um) having a Tg of
490°C and a coefficient of thermal expansion of 12 ppm/°C
15 at 150 to 200°C was used as a support, and the coating
formulation for forming an adhesive layer was coated
thereon so as to give a dry coating thickness of 8 um,
dried at 100°C for 5 minutes and left to stand for 7 days
at 30°C to obtain a mask sheet.

20 Comparative Example 2:
(Preparation of coating formulation for forming adhesive
layer)
An epoxy resin (Epikote 828, product of Yuka Shell
Epoxy K. K.), an epoxy curing agent (Resitop PSM 4261,
25 product of Gun-ei Chemical Industry Co., Ltd.) and an
acrylonitrile-butadiene copolymer (Nipol 1001, product of

Nippon Zeon Co., Ltd.) were mixed at a ratio of 40:30:30 by



cont ai ns pol yal kyl hydr ogensi | oxane. 9. A nethod of assenbling sem conductor
devi ces, conprising bonding a mask sheet to a |l ead franme under 10 pressure,
mounting sem conductor el ements on theglead frame to which the mask sheet
has been bonded, connecting the sem conductor elenents to the |ead frame
t hrough gold wires, performng resin sealing with a resin sealant in a nold
and then rel easing the mask sheet, wherein the mask sheet 15 according to
claiml is used as the mask sheet.
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(Production of mask sheet)

A polyethylene terephthalate film (thickness: 25 um)
having a Tg of 73°C and a coefficient of thermal expansion
20 of 60 ppm/°C at 150 to 200°C was used as a support, and the

coating formulation for forming an adhesive layer was
coated thereon so as to give a dry coating thickness of 8
um and dried at 130°C for 5 minutes to obtain a mask sheet.
<Evaluation items and evaluation methods>
25 (Percent loss on weight)
The percent loss on weight of the adhesive layer in

each of the mask sheets produced in Examples 1 and 2 and
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layer used in each of the above-described Examples 1 and 2

5 and Comparative Examples 1 to 3 was coated on a Teflon
(trademark) sheet having a flat surface so as to give a dry
coating thickness of 1 mm to form an adhesive layer, and
the adhesive layer was dried or cured under the same
conditions as in its corresponding Example or Comparative

10 Example to produce a Teflon (trademark) sheet having an
adhesive layer. The resultant adhesive layer was released
from the Teflon sheet to measure a percent loss on weight
when the adhesive layer alone was heated at 180°C for 1
hour in a differential thermobalance (TG/DTA320,

15 manufactured by Seiko Instruments Co., Ltd.).

(Resistance to warpage)
Each of the mask sheets produced in Examples 1 and 2
and Comparative Examples 1 to 3 was laminated on a lead

frame (Au-Pd-Ni plated Cu lead frame, a matrix arrangement

20 of 8 x 32, package size: 5 x 5 mm, resin-sealing area: 180
x 40 mm) for QFN having an outer size of 200 x 60 mm, and
cut into the same size as the lead frame for QFN to produce
a film laminate. The resultant film laminate was used as a
sample for evaluating the resistance to warpage.

25

This sample for evaluation was placed on a horizontal

table so that the mask sheet surface was exposed as a top,

and a height of warpage at its end portion was then
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w4 APlS 1?& (%Ondlng property)

Each of the mask sheets produced in Examples 1 and 2
and Comparative Examples 1 to 3 was laminated on a lead
frame (Au-Pd-Ni plated Cu lead frame, a matrix arrangement
of 8 x 32, package size: 5 x 5 mm, resin-sealing area: 180

10 x 40 mm) for QFN having an outer size of 200 x 60 mm.
Aluminum~-deposited dummy chips (3 x 3 cm, thickness: 0.4
mm) were then respectively bonded to die pads of the lead
frame with an epoxy die-attaching material, and tips of
lead pins were electrically connected to the dummy chips

15 through gold wires by means of a wire bonder (FB131,
manufactured by KAIJO CORPORATION) under conditions of a
temperature of 180°C, a frequency of 60 kHz, a load of 150
gf and treatment speed of 10 ms/pin. The thus-obtained 256
packages were inspected, and the number of packages which

20 underwent a failure of bonding on the lead side was
detected as the number of packages which underwent a
failure of wire bonding.
(Mold flash)

The lead frame subjected to the wire bonding was
25 resin-sealed with an epoxy molding resin (o-cresol novolak

epoxy type, filler content: 85% by weight) by transfer

molding under conditions of a heating temperature of 180°¢c,
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"10%& () uridérwent a failure due to the leakage of the molding resin
in the 256 packages was detected as the number of mold
flash.
10 (Adhesive transfer)
After the dummy chips were sealed with the molding
resin in the same manner as in the evaluation of the mold
flash, the mask sheet was released from the lead frame at a
releasing rate of 500 mm/min. The 256 packages after
15 releasing the mask sheet from the lead frame were inspected,
and the number of packages in which the adhesive adhered to
external connection portions of the leads (surfaces of

leads on the side where the mask sheet was stuck) was

detected as the number of packages which underwent adhesive

20 transfer.
<Evaluation results>

The evaluation results obtained in Examples 1 and 2

and Comparative Examples 1 to 3 are shown in Table 1.
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@ Ak Dkk w:.re bondi. mold flash transfer
(packages) {packages) {packages)
Ex. 1 0.8 0.3 0 0 0
Ex. 2 1.2 0.4 0 1 0
g;mpi 5.6 0.4 154 216 189
gimpé 3.8 1.3 32 10 210
g‘;mpé 0.8 3.2 0 0 -

*1) Not evaluated.
Example 3:
A solution (TSR-1512, solid concentration: 60%,

5 product of GE Toshiba Silicone Co., Ltd.) containing
polyalkylalkenylsiloxane having an average molecular weight
of 500,000 and a platinum catalyst and polyalkylhydrogen-
siloxane (CR-51, average molecular weight: 1,300, product
of GE Toshiba Silicone Co., Ltd.) were mixed at a ratio of

10 100:1 by weight to prepare a coating formulation for
forming an adhesive layer containing a silicone adhesive of
the addition reaction type.

The coating formulation for forming an adhesive layer

was coated on the same polyimide film as that used in

15 Example 1 so as to give a dry coating thickness of 8 um,

thereby forming an adhesive layer, and the adhesive layer

was then dried and cured by heating at 160°C for 15 minutes
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Example 4:

A solution (TSR-1516, solid concentration: 60%,

product of GE Toshiba Silicone Co., Ltd.) containing

5 polyalkylalkenylsiloxane having an average molecular weight
of 400,000 and a platinum catalyst and polyalkylhydrogen-
siloxane (CR-50, average molecular weight: 2,000, product
of GE Toshiba Silicone Co., Ltd.) were mixed at a ratio of
100:1 by weight to prepare a coating formulation for

10 forming an adhesive layer containing a silicone adhesive of
the addition reaction type.

The coating formulation for forming an adhesive layer
was coated on the same polyimide film as that used in
Example 1 so as to give a dry coating thickness of 8 um,

15 thereby forming an adhesive layer, and the adhesive layer
was then dried and cured by heating at 160°C for 15 minutes
to obtain a mask sheet according to the present invention.
Example 5:

Polydimethylsiloxane (KR-101-10, average molecular

20 weight: 240,000, product of Shin-Etsu Chemical Co., Ltd.)
and benzyl peroxide (Nyber B, product of Nippon 0il & Fats
Co., Ltd.) were mixed at a ratio of 100:1 by weight to
prepare a coating formulation for forming an adhesive layer
containing a silicone adhesive of the organic peroxide-

25 curing type.

The coating formulation for forming an adhesive layer

was coated on the same polyimide film as that used in
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Example 1 so as to give a dry coating thickness of 8 um,
thereby forming an adhesive layer, and the adhesive layer
was then dried and cured by heating at 160°C for 15 minutes
to obtain a mask sheet according to the present invention.
The average molecular weight of the silicone resin in
each of the coating formulations for forming an adhesive
layer in Examples 3 to 5 was measured in the following
manner. Namely, tetrahydrofuran was used as a solvent to
prepare a 0.2% by weight solution of the silicone resin.
The measurement was performed by using a GPC (gel
permeation chromatograph) device and arranging 2 KF-806L
columns (product of Showa Denko K.K.) as columns for resin

separation in series, thereby determining the average

molecular weight.
<Evaluation items and evaluation methods>
(Dynamic modulus of elasticity)

Each of the adhesives obtained in Examples 3 to 5 and
Comparative Examples 1 and 2 was coated on a Teflon
(trademark) sheet having a flat surface so as to give a dry
coating thickness of 1 mm to form an adhesive layer, and
the adhesive layer was dried or cured under the same
conditions as in the production of the mask sheet in its
corresponding Examples or Comparative Example to produce a
Teflon (trademark) sheet having an adhesive layer.

The thus-obtained sample was cut into a disk having a
diameter of 7 mm to measure the dynamic modulus of

elasticity of the adhesive layer by using an elastic
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modulus meter (Rheostress, manufactured by Haake Co.) and

setting a frequency, heating rate, temperature range and

load to 1 Hz, 3°C/min, 150 to 200°C and 3 N, respectively.

(Percent loss on weight)
Evaluation was made
(Wire bonding property)
Evaluation was made
(Mold flash)
Evaluation was made
(Adhesive transfer)
Evaluation was made

<Evaluation results>

in

in

in

in

The evaluation results

and Comparative Examples 1 and 2 are shown in Table 2.

the same manner as in Table 1.

the same manner as in Table 1.

the same manner as in Table 1.

the same manner as in Table 1.

obtained in Examples 3 to 5

In

Table 2, the dynamic modulus of elasticity is expressed by

the smallest value of the dynamic moduli of elasticity of

the adhesive layer when measured at 150 to 200°C.
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Table 2
Number of Number of Number of
Dynamic Percent | packages which | packages packages which
modulus ©of | 1o0ss on | underwent a which underwent
elasticity |weight failure of underwent | adhesive
(Pa) (%) wire bonding mold flash | transfer
(packages) (packages) {packages)
Ex. 3 8.0 x 10 0.8 0 0 0
Ex. 4 5.5 x 10 1.2 0 0 5
EX. 5 2.1 x 10 3.2 4 1 3
come: | 2.3 x 10° 5.6 154 216 189
g:Tpé 3.8 x 10° 3.8 32 10 210

As shown in Table 2, the percent loss on weight of

the adhesive layers obtained in Examples 3 to 5 in which

5 each of the adhesive layers was formed with the silicone

adhesive containing polyorganosiloxane having an average
molecular weight of 10,000 to 1,500,000 to produce the mask

sheet the dynamic modulus of elasticity of the adhesive

layer of which was at least 1.0 x 10 Pa at 150 to 200°C

10 was as small as 0.8 to 3.2%. As a result that the
resultant mask sheets were used to make the evaluation, the
failure of wire bonding, mold flash and adhesive transfer
did not occur at all, or the number of packages which
underwent such problems was extremely little if occurred.

15

On the other hand, in Comparative Example 1 in which
the adhesive layer was formed with the acrylic adhesive to

produce the mask sheet the dynamic modulus of elasticity of
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the adhesive layer of which was lower than 1.0 x 10* Pa at
150 to 200°C, the percent loss on weight of the adhesive
layer was as high as 5.6%. As a result that the resultant
mask sheet was used to make the evaluation, the failure of

5 wire bonding, mold flash and adhesive transfer occurred at
high probability.

In Comparative Example 2 in which the adhesive layer
was formed with the rubber adhesive to produce the mask
sheet the dynamic modulus of elasticity of the adhesive

10 layer of which was at least 1.0 x 10' Pa at 150 to 200°C,
the percent loss on weight of the adhesive layer was as low
as 3.8%. As a result that the resultant mask sheet was
used to make the evaluation, the number of packages which
underwent the failure of wire bonding could be decreased,

15 but the adhesive transfer occurred at high probability.

CAPABILITY OF EXPLOITATION IN INDUSTRY
Since the mask sheets according to the present

invention have the above-described constitution, they are

20 excellent in heat resistance, little in the amount of

decomposed products vaporized even in heat history upon

curing of a die-attaching material and free from

contamination of a lead frame, and so high reliability on

the connection of semiconductor chips to the lead frame can
25 Dbe achieved. Since warpage of the lead frame is little,

misregistration is hard to occur. In addition, “mold

flash” that a molding resin leaks from the mask sheet can
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3. The mask sheet for assembly of semiconductor
devices according to claim 1, wherein the silicone adhesive
15 comprises polydimethylsilxane as a main component.
4. The mask sheet for assembly of semiconductor
devices according to claim 1, wherein the silicone adhesive
comprises polyalkylalkenylsiloxane and
polyalkylhydrogensiloxane as main components.
20 5. The mask sheet for assembly of semiconductor
devices according to claim 1, wherein the adhesive layer is
formed with a silicone adhesive comprising
polyorganosiloxane having an average molecular weight of
10,000 to 1,500,000 and has a dynamic modulus of elasticity
25 of at least 1.0 x 10° Pa at 150 to 200°C.

6. The mask sheet for assembly of semiconductor

devices according to claim 5, wherein the
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polyorganosiloxane is polyalkylalkenylsiloxane.

5 8. The mask sheet for assembly of semiconductor
devices according to claim 5, wherein the silicone adhesive
contains polyalkylhydrogensiloxane.

9. A method of assembling semiconductor devices,
comprising bonding a mask sheet to a lead frame under
10 pressure, mounting semiconductor elements on the lead frame
to which the mask sheet has been bonded, connecting the
semiconductor elements to the lead frame through gold wires,
performing resin sealing with a resin sealant in a mold and
then releasing the mask sheet, wherein the mask sheet

15 according to claim 1 is used as the mask sheet.



