ABSTRACT A resin-seal ed sem conductor device whRi C h$es | ead frame
'having a die bond pad and an inner |lead, a s\gﬁnﬁ%’cﬁm@gm ?i nstall ed on
the die bond pad via a dj ﬂ terial and_a sealjng naterial for

seal i ng the sem conduct ﬂ“‘ﬂ“ﬁmﬂm m he lead fr oﬁ\,QN\kFem{‘ﬂ nll?ﬁ@ﬁgrt' of
the die bonding material and,4,fe sealing materi ad%a%g% gu(r; sati sfies
the followi ng fornulae: ae <= 0.2xab forrmula (1)¥ U ‘% 1 -Ygieei formul a
(2) Ud >= 4.69x10-6xaed fornula (3) wherein ab (MPa)represent's the flexural
strength at break of the sealing nmaterial at 25, U (Nm and Ud (Nm
represent shear strain energi es AABSTRAEEaling material at a sol dering

tenperature for the inner |ead and the die bonding pad, respectively, at a
peak tenperature during soldering, where ae = (1/1og(kdl))xEelx(am -

gl k2) xEe2xh 485 Seleth S BR e sice B RGPS & e Sgre ey nBRUE

el astic : f % J i iqgl O, die MPa of

el astic brroggg%ldhlsdﬁ? E‘g}nng@%%?éj)os,enﬁi%ggwé&régﬁl gktgl?e d{]%teﬁfE Idgcxbl?r% glpgglvg‘sti ?: nmodul us
Ed2 (5VPaor@ingt HfefilanBandhing Makte4lifal scafig theeepRakdicaehipadndribe thadi ng t he
soldering to 1 MPa of elastic nodul us (Ecgz > 1MPa), Eel: a flexural nodul us

(MPa) offrithe whatinngropatier bftheadic 2ndife| materidl| asduthalsealingdupigsal( af®8) of t he

sealing material at the peak tenperature during soldering, aels an average
t her mal @xisansetisfiesciheffolleviagfommlay a5t s dxabelarmily aét%ﬁ a%-oaﬁli’gﬁ?qﬂ or mi ng
tenperature fo e sem copducgtor to roomt.enpe [ a1an

aver age t°H8Y ﬁ@xié‘r@f‘gﬁ xé’(?gfff’fn?ﬂtl%ﬁ:{) ‘(%@%fl\?hére éc(g%?%)éheng‘?éﬁ]al from
t he fornj t L, : SieN&o 25 2@ 1R ed¥prsaéadr e during
sol deri n@é{%géﬁ%%gﬁ{a eorlfrtrgﬁ geg{?béaﬁlg%egﬁle;mc%e’???g\it e?nta (1/ ofj({ e Iegd frame,

AT, 110 hestgiif éRFgOCe thé)aptgwernritlhea baderinggempentuer fat theénrfeofead hed the

sem conductor and the |ow tenperature side tenperature in the tenperature
cycl e, adid Wwngingt pasl, dispbetivehic et (aCpesdt iseweratuie dugpgisalgeringrpehee fe=f or t he

semm condy et OadNe NG P S L RIPREATH (@), T L SRSl 9AT; formula (5),
oed = log(kds)xEeyx(oez - oam)xAT, Formula (6), kd: a ratio of the flexural elastic
modulus Ed; (MPa) of the die bonding material at 25° to 1 MPa of elastic modulus (Ed; >

15 1MPa), kdy: a ratio of the flexural elastic modulus Ed, (MPa) of the die bonding material
at the peak temperature during the soldering to 1 MPa of elastic modulus (Ed; >
1MPa),Ee;: a flexural modulus (MPa) of the sealing material at 25°, Eez: a flexural
modulus (MPa) of the sealing material at the peak temperature during soldering, ae;: an
average thermal expansion coefficient (1/°C) of the sealing material from forming

20  temperature for the semiconductor to room temperature (25°C), oez: an average thermal
expansion coefficient (1/°C) of the sealing material from the forming temperature for the
semiconductor to a peak temperature during soldering, am: a thermal expansion
coefficient (1/°C)of the lead frame, ATi: the difference (°C)between the forming
temperature for the semiconductor and the low temperature side temperature in the

25  temperature cycle, and AT: the difference (°C)between the forming temperature for the

semiconductor and the peak temperature during soldering.
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