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i nvention conce mr ane, a sem conduct or evi ce rranuf actured by
usi ng™~t he Iead Immmmmmww rret hod - for manuf (;t-uung-t—hewsem—e nduct or
device. Recently, thg,demand for high |ntegra3HbW"dﬁ\rSéthen%UEtor devi ces
has i ncreased. On the other hand, thene is aliso a @epE@dDf or reduction of
the external 10 di nensions of the seniconduct o—device afTer Seal i ng. Since
the sem conductdyy £ i $¢ €6 | e bREDHAG riAlgeriniprowst ldwd aloremrgedert hi gh
integration, the reduction of the external dinensions is very difficult:
Many ef f or t sarthvee Heed froxenarm f3@HRIES Hd% 83 hal di nensions. 15 FIGS. | A
to 1E show a conventional |lead frane and a sem conductor device produced
by using the |l ead frame, shown in Japanese |aid open Patent -(Tokkai Sho)
No: 52-127756. In the prior art, two netalic frame bodies 10 and 20 are
used. The first netalic frane body 10 includes a die pad 20 portion 13 and
tie bars 12 connecting the die pad portion 13 to a joining band 11. FIG 1C
IS a cross sect,j.onal . vi ew al on

metalic frame body® 20"V ﬁa’él%ér?oﬁg%%éél}ﬁgé po‘raltéaéodr?s lg%m c%zli%ﬁlural ity of |eads
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A dam bar portion 22 supports the |leads 25 (FIG 1B, /
for manufacturing the semiconductor device.

Recently, the demand for high integration of
semiconductor devices has increased. On the other hand,
there is also a demand for reduction of the external

10 gimensions of the sem1conductor device after sealing. Since
the semlconductor chip size is becomlng larger to meet the
demand for high integration, the reduction of the external
dimensions is very difficult. Many efforts have been made to
reduce the external dimensions.

15 FIGS.1A to 1E show a conventional lead frame and a
semiconductor device produced by using the lead frame, shown
in Japanese laid open Patent (Tokkai ‘Sho) No:52-1271756.

In the prior art, two metalic frame bodies 10 and 20 are
used. The first metalic frame body 10 includes a die'pad

20 portion 13 and tié'bars 12 connecting the dié pad poffion 13
to a joining band 11. FIG.1C is a cross sectional view along
the line A-A' of FIG.1B. Thg second metalic frame body 20

has projecting portions 23 and a plurality of leads 25

extending from a lead connecting portion 24 to the cent:al

25 portion. A dam bar portion 22 supports the leads 25 (FIG.1B,
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chip 15 is nounted on the die pad portion 13.

11111111113 1113 e r e r e r 222330t

................................. 2 FIG.lCi. A sem conduct or

13 is separated fromthe joining band 11 by cutting along the line B-B' .
The die pad portion 13 having the sem caonductor chip 15 is welded to the

projecting portion 23, and is fixed td the second frane body 20. (FIG 1E)

Bondi ng pads (not shown) on the sem d . chi N
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3’°§jthr1%% tf?q i (¥yed. 4pd portions of the |eads 25 overlaps the
r chip , 1t 1s possible to reduce the. external dinmensions
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electrically connected to the inner lead portions of the
leads 25 by bonding wires (not shown) .

Since the inner lead portions of the leads 25 overlaps
the semiconductor chip 15, it is possible to reduce the
external dimensions of the semiconductor device comparing
with devices wherein the die pad portion and the leads are
produced from a single frame body.

However, in the prior art, the die pad portion 13 is
separated from the joining band after the semiconductor chip
is mounted thereon. Thus, there is a problem of dust
adhering to the semiconductor chip during the separation
process. Furthermore, there is a problem in handling the
frame bodies due to the projecting portions 23, since the
projecting portion 23 serves as a hook when the frame bodies

are piled up during the manufacturibg process.

Various aspects of the present invention will now be
described by way of example only and without limiting the
scope of the invention.

Therefore, an ébject of the present invention is to
provide an improved frame body which is free from the dust
problem and is easy to handle during the fabrication of the
semiconductor devices.

Another object of the present invention is to provide a
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scope of the invention. Therefore, an object of the present invention is to
"proviide an inproved frane body which is free fromthe dust problemand is
easy to handle during the fabrication of the 30 sem conductor devices.
Anot her object of the present invention is to provide a Th is_S

heet Nas_Reen_R Pn lar_P~{~ 3 sem conductor device having an i mproved | ead
arrangenment using the inproved frame body- A further object of the present
invention is to provide a nethod for manufacturing the sem conduct or

devi ce di sckame@ondueel Revieeatiivaryy taresinmingesd sl eddiar iangsmenon
provides a frame body for manufacturing a sem conductor device including a
seni conduct s iglg phecdmprioyiasy f A PFame nmeans including; a die pad

portion having,a main _surf f SYRP ' h ) t iP;aa
first frame porAt ifélﬁ‘t%e?\ﬂ r?é)%%%fﬁ (r%;ft su%gaéc%guﬁ%ﬁgﬁ%cﬁﬁiﬁop%@ .
portion; comeatidd§ofeamu ffaart vrane ctlien gs érnbc ah duptelr pdeviean disalosed
predetermned portion of the first franme portion so as to produce an
of f set betwh&veife main surface and the first surface; and 15 second frane

nmeans to be cor:f%i %%%1‘@'441 dhed i b?eéfetéé,ﬁethf@af‘ﬁveﬁf‘%h'démi@e§%30ﬂ€bﬁé ane

portion; a central portion surroun by the second franme portion; a
plurality ofbd®ad orpaEn e wit argliagsém rondec sec odel feannprding ao the
central portion so as to overlap the sem conduct or _chi first

and the sec@®PIGUNMIPRA hife T IRANI: AU TREr HDPERS ’\f!\%e’gs |’r2R(}:e]:1‘Pﬁ?10’}P
priovi des 2 SPHSOHIHP (- A G PP Shat SuPERLECROHCLpSI ook 2

10 semiconductor chip; a first frame portion having a first
surface, surrounding the die pad portion; connecting means
for connecting the die pad portion to a predetermined |
portion of the first frame portion so as 1o produce an
offset between the main surface and the first surface; and

15 second frame means to be combined with the first frame
means, including; a second frame portion; a central portion
surrounded by the second frame portion; a plurality of lead
portions extending from the second frame portion to the
central portion so as to overlap the semiconductor chip when

20 the first and the second frame bodies are combined.

Furthermore, this invention provides a semiconductor

device comprising: a semiconductor chip having a plurality
of bonding pads formed on a main surface thereof;
semiconductor chip supporting means, including; a die pad

25 portion having a first surface for supporting the
semiconductor chip, a die pad supporting portion having a
second surface, a tie bar portion for producing a
predetermined offset between the second surface of the die
pad supporting portion and the first surface of the die pad

30 portion; a plurality of inner leads, each having third and
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sof bondi ng pads forned on a main surface thereof; sem conductor chip
supporting neans, including; a die pad 25 portion having a first surface
for supporting the sem conductor chip, a die pad supporting portion having
a second surface, a tie bar portion for producing a predeterm ned offset
bet ween the second surface of the die pad supporting portion and the first
surface of the die pad 30 portion; a plarality of inner |eads, each having

third and TH S SHEET HAS S~El. ! LACED, f Qut .fac t oyrth
surface bei A§YEdth&YH: C%ﬁTtigf bl ane ForhE cgyggaégségéﬁgggﬁ?FaggtgfHthe
di e pad SUPRAGEHNGEoMAd Ik Yl Svesh@ppungatbeoserheoddecped shppoonihpe
main surface;, and a plurality of bonding wires for connecting the 5 third
surface of toostiimmeranday el arp 123 pbheli pgTbeARRHG toFagP iIRPROVRE, BRARS

i nvention provides a process, for,.pan i .sem d LC
conpri sing ﬁﬁfé%%ﬁﬁ;Jhéﬁa;ﬁ%ﬁﬁﬁ}%g?aa¥?gégékﬁgnelggg;?ggngﬁhg%ﬁg?xg SPS
pad 10 poyt i@ fPls SRR td N0t e SERMEANTEEE0K oCBbPre8pbntidingf bamdingor ti on

surroundi ng the die pad portion; and connecting neans for connecting the
die pad portpash to the first frane portion; preparing a second frane body,

i ncluding; a second f tion: . [ d by th
second 19 andrBRaYThe T ET AT F ey Rof PERg Bel BB e Y e he

second framg,[AItddrut thd e semicshdpetbioaeviieent icogpaisiegi cbadsteps chip
having a plurality of bonding pads on a main surface thereqgf on the die
pad portionoff: theeparing & rbhesbofiyamaebariy £RE OISO aRd diReP88cond

frame bOdh?%kuwion for supporting a semiconductor chip; a first frame

portion surrounding the die pad portion; and connecting
means for connecting the die pad portion to the first frame
portion; preparing a second frame body, including; a second
frame portion; a central portion surrounded by the second

15 frame portion; a plurality of lead portions extending from
the second frame portion to the central portion; mounting a
semiconductor chip having a plurality of bonding pads on a
main surface thereof on the die pad portion of the first
frame body; welding the first and the second frame bodies;

20 connecting the bonding pads on the semiconductor chip to the
lead portions of the second lead frame body; and
separating the lead portions and the die pad portion from

the first and second frame bodies.

The accompanying drawings, which are incorporated in and
25 constitute a part of the specification, illustrate an
.embodiment of the invention, and, together with the
description, serve to explain the principles of the

invention. Referring now to the drawings, like reference
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_20 connecting the bonding pads on the sem conductor chip to the |ead
'portions of the second | ead frame body; and separating the |ead portions
and the die pad portion from the first and second frame bodies. The
acconpanyi ng draw ngs, which are incorporated in and 25 constitute a part
of the specification, illustrate an enbodi nent of the invention, and,
together with the description, serve-tb6 explain the principles of the

i nvention. Referring now to the draw ngs, _like THI r%l?g
REPLACED 5 COREPSHEHS RS PALR { ke 85 < IF‘F%%%%E\‘%{%C%%‘F és_ittﬁhr oughout

the several ,yiews. a1t e oW BgsinEl &edingd: 1E show a conventional frane
body. FIG 2,& I's a plan view of a sem conductor device according 5 to the

present inventiFuGs.ad o GF 28hewda2cpaventieral £eene oY vi ews al ong the
lines A-A'" and B-B'" in FIG 2 respectively. . ' I '
vi ew showi ng arfdtGreér® ﬁtﬁ)oﬁﬁ%ﬂtvéﬁgo?% "61%:‘#1%&{3:‘ eV ee ée&éf@il]lgé

i?\gs e present 1nvention.
FIG4 is @ JPSHSGHd 8 Yhe¥hehen, ngniet FRGST #Branéndbbdanentrassor di ng
to the present invention. FIG5A is a plan view showing a still further
enbodi nent  secoiahaly Ybewdeapoagethe] E@Eﬁﬁibn‘;"aﬁGdF?t?BBlPsF%Gc Bss
secional view along the line A-A" in FIG5A. 15 FIG6A is a plan view of
anot her enbdfTRR T HERbY di ng to the present invention, and FIG6B is a

cross secional pjew 25089:-+88s! sBetBoBRali BiEWGsROwiRgCondehen 7J are
diagranms illustrating a nmethod of ]
embodiment according to the present invention.

10 FIG.4 is a cross sectional view showing yet another
embodiment according to the present invention.

FIG.5A is a plan.view showing a still further embodiment
according to the present invention, and FIG.5B is a cross
secional view along the line A-A' in FIG.S5A.

15 FIG.6A is a plan view of another embodiment according to
the present invention, and FIG.6B is a cross secional view
along the line B-B' in FIG.6A.

FIGS.7A to 7J are diagrams illustrating a method of
manufacturing a semiconductor device according to the

20 present invention.

FIGS.BA to 8D are diagrams for explaining a joint portion
between a first frame body and a second frame body.

FIG.9 is a plan view illustrating a preferred arrangement
of the bonding pads formed on a semiconductor chip and the

25 inner leads.

FIGS.10A and 10B are diagrams illustrating a problem of
contact between the inner ieads and the bonding wires.

FIG.11 is a diagram also used to illustrate a contact

problem between the inner leads and the bonding wires.

30 FIGS.12A and 12B are drawings for explaining a preferred
P
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manuf acturing a sem conductor device according to the 20 present
‘“invention. FIGS.8A to 8D are diagrans for explaining a joint portion
between a first frame body and a second frame body. FIG9 is a plan view
illustrating a preferred arrangenent of the bonding pads fornmed on a

sem conductor chip and the 25 inner |eads. FIGS.10A and 10B are di agrans
illustrating a problemof contact betmeeg the i nner | eads and the bondi ng
wires. FIG 11l is a diagramalso used to i'llustrate a contact problem

bet ween t he $hape PEatReah@nehel®dRBing wires. 30 FIGS. 12A and 12B are

drawi ngs for -exp}ai pyngy R, Rt eheLLeln hibSaShBhT beorkf RESL &ETbrdsbnt

shape of the inner leads. strates an enbodi nent according to the
present invepteéaRionhexnréReDnt Abschseator fredmed fhethe afreahedyedyFl G 14
illustrates yet another enbodi nent accordin t he present invention,

to 5 tFl [
wher ei n notchs BEE.1éribduphranes YF&né“BBHg? gPES@fB%BEnﬁCE%EFé?g %Pamﬁngs
for explaning asproBlhem WBeRbhe Lherbah hecEBLAREUCkYrabarin FhES. 164

and 16B ngs for explaining the case 1 ere the tie bar is
relatively | epgmeFb&8yl7 and 18 are cross sectional views for explaining
the reason why the di nensions of first and secondﬁ%&ine . bo

dies_a
different in thEIGRhdBANBRE dPBFpEe1drandpgs, fRY o the 8r8ﬁfﬁg§? t he

present inveptign Wl kie par is relatively short.

FIGS.16A and 16B are drawings for explaining the case
10 where the tie bar is relatively long.
FIGS.17 and 18 are cross sectional views for explaining
the reason why the dimensions of first and second frame

bodies are different in the embodiment of FIG.13.

Referring now to the drawings, the present invention will
15 be explained. '

FIG.2A is a plan view of a semiconductor device according
to the present invention, with plastic housing 71 removed
for ease of explanation. FIGS.2B and 2C are cross sectional
views along the lines A-A' and B-B' in FIG.Z2A, respectively.

20 In the semiconductor device, a semiconductor chip 50 is
mounted on a die pad portion 33 and is fixed thereon by a
conductive glue (not shown). The die pad portion 33 is
formed by depressing and deforming a tie bar 32. A
connecting portion 32b of the tie bar 32 produces a

25 predetermined offset h between the surfaces of the die pad
portion 33 and a die pad supporting portion 32a. The offset
h is established to be equal or greater than the thickness

of the semiconductor chip 50.
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15 be explained. FIG2A is a plan view of a sem conductor device accordi ng
'to the present invention, with plastic housing 71 renoved for ease of

expl anation. FIGS.2B and 2C are cross sectional views along the lines A-A
and B-B' in FIG 2A, respectively. 20 In the sem conductor device, a

sem conductor chip 50 is nounted on a die pad portion 33 and is fixed
thereon by a conductive glue (not showh)s The die pad portion 33 is

formed by depressing and deforming a tie bar 32. A connecting portion 32b
of the tie bar B3 pmlieg af 2bnpeeddéadsi 42d erbsextikndedwdewardéysaef aces

of the die pad portion 33 and a die gad supggr,ti nﬂ pgrtign gfzig .Thg,offset
h is establ i@$he® (vl aQuthe o$eR? eAPERCTRENCPAR PHi cRRedE® frgation
sem conduct qr ' . SEEN. . JHI Sy SEHEET HAS,REPLACED +he vreset -- 7 A
plurality o\gfi ﬁtnmeef e%ﬁ%cg%%%%elé@?ﬁﬁgghégggomgs ptrgsg\%rl ap the

sem conduct anvdrtpidt, twotsephabtréectirama bofliekeagemuseddforonthgevdnper
according to the present invention, two separate,frﬁge % di es are_ used for

the innér 5 leads 42m apd the die pad 33, respective + *Re LBYEF
e e S edTal oM ek sRguRRna ol eskan g sy e
provi ded i n guer s hathenddé palesnppbodihgr pownibacBiiei.nFhehdetails
sem conductor_device, given 10 Iat§5.blhergg%gegoggi%geogxt %n%%ﬁggcg%ve
i nner | ead #fa Hwis tfenstruction wi P p

the method for manufacturing the semiconductor device, given

10 later.

The head portion of the respective inner lead 42a and the
corresponding bonding pad 54 formed on the periphery of the
semiconductor chip 50 are electrically connected by a’
bonding wire 51. The device is molded with a plastic resin

15 to form a plastic housing 71.

In the semiconductor device, the relationship between the
width N of the plastic housing 71 and the width C of the
semiconductor chip 50 is expressed as follows.

C<N-a eee (1)

20 wherein the a is a margin. Since, the inner leads 42a
overlap the semiconductor chip 50, the width C can be made
relatively large when compared to a well known conventional
device where the inner leads and the die pad are formed from
a single frame body.

25 Furthermore, the distance R from the edge of the plastic
housing 71 to the bonding position X of the inner lead 42a
can be expressed as follows.

R<N-28 eee {2)
wherein the 8 is a margin.

30 As apparent from the equation (2), the distance R is not

TN
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.correspondi ng bondi ng -pad 54 formed on the periphery of the sem conductor
chip 50 are electrically connected by a' bonding wire 51. The device is
nmol ded with a plastic resin 15 to forma plastic housing 71. In the

sem conductor device, the relationship between the wdth N of the plastic
housing 71 and the width C of the sem conductor chip 50 is expressed as
follows. C< N- a ... (1) 20 wherein-the-a is a margin. Since, the inner

| eads 42a overlap the sem conductor chip 50, the width C can be nade

rel atively IangéuahgadcprahedseciaoméuttknomhipowﬁdnhiGnaThUSeviteiahere

t he i nner Ieads apd the p single _frane body. 25
Furt her nor e, PPR&*? gggtéﬁcgagﬁfggﬁ1 ﬁ%g ; nhoﬂpégglglrﬁoﬁg?%§r71 to the
bondi ng posi thaRe¥Xofk,t BRel pACH beaﬂoﬂaaureaﬁrbs eKBr 85e84dastbothéWsir& <
N- ft ... (2) wherein the ,Bis a margi n. 30 As apparent fromthe

equati on (2)bondend| ppanceanesongs lgpgersHERE HAS BEEASKREPLACEmP 8sture

i nf| d b hi dth to mak
he |ongth of “PhBooBRArAD HRr oTPURGer e TR BPOPALY: AEpREH B REYERure

fromthe outgbgggbolghgn@bégsegondlng portion becones |onger, and the
I nvasi on of noisture 5 can be prevented. Thus, the reliability against
noi sture domagEIFs3i AsreasedssFE&8ibnad viewsofeanpsher GPQQdDmeahother

enbodi nent accor .ng Ro EHe resent inventi.on. & ERIS e L men an
accordin O e resen invention. n 1S em imen an

insulating tape 57 is formed between the inner leads 42a and

10 the semiconductor chip 50. The insulating tape 57 is made of
,e.g., polyimide, and is pasted on the inner leads 42a. In
this embodiment, the bonding process between the inner leads
42a and the bonding pads 54 can be performed in safety,
since the insulating tape 57 absorbs the stress caused by

15 the bonding when the bonding wire 51 is bonded to the inner
leads 42a. Thus, the passivation layer (not shown) on the
semiconductor chip can be protected from problems, such as
cracking.

FIG.4 is a cross sectional view of a further embodiment

29 according to the present invention. In this embodiment, an
insulating buffer coating 58 is formed on the semiconductor
chip 50. The coating 58 is made of insulating material, such
as ,e.g., polyimide or polyurethane. The coating is formed
by a spin coating on the semiconductor chip having a

25 passivation layer thereon and an etching to expose the
bonding pads 54 formed on the semiconductor chip 50, for
example. In this embodiment, the coating 58 absorbs the
stress on the semiconductor chip when the inner leads 42a
contact the semiconductor chip 50 during the wire bonding.

30 Thus, the passivation layer on the semiconductor chip can be
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cinsulating tape 57 is forned between the inner |eads 42a and 10 the

sem conduct or chip 50. The insulating tape 57 is nmade of ,e.g., polyimde,
and is pasted on the inner leads 42a. In this enbodi nent, the bonding
process between the inner |eads 42a and the bonding pads 54 can be
performed in safety, since the insulating tape 57 absorbs the stress
caused by 15 the bondi ng when the bondihhg-wire 51 is bonded to the inner

| eads 42a. Thus, the passivation |ayer (not shown) on the sem conductor
chi p can bepppseesedd frooncHesii®g, such as cracking. FIG4 is a cross
sect [ o_nal Vi ew 123 a furtt h%rB %’P&O‘Hmn szgrﬁ,qﬁq{gdié}gmtpqetsh%fpr &¥rns
invention. In thi°§-& o&inent, an 1 nsulating buffer coating 58 is forned
on the sem g@ndue Qhsuakitd n20.tape satImFIES .i5A made 5&, itiwulisiswpting

material, such as ,e.g., polyinmde or pol rethanqﬁaT e coaligmhis f ormed
by a spin céapendTorist foraed @(ﬁ?{ﬂﬁ:‘t’d‘?e]cﬂwi%‘ aRhd 9P FRVRAT 0N | ayer
thereon and an etching t e |G s 1%hdOemyl on the

seni comduct EETCHINS ?(fq & %roq{gé%§;pﬁt11§a Icﬁp{]ﬁ s enbodi ment, the coating 58
absorbs the sigexhdn i IRMdontu®Iss GA mvhdB t Hdha rimgulaiing 4bepe

contact the sem conductor chip 50 during the wire bonding., 30 .Thu he
passi vat i on STayier nenl ativedshividitiu@Rt thi 1'n:!‘?f'rf;b"(a-p sﬁ-‘ﬂ@q'%é%ll I—ﬂ%’%'LEFhl 9
- protected from cracki FI SBarénhdlraM it /lvovd e 1exsingd es  of
patterns oﬂﬁﬁégiﬂéhﬂéﬂﬁﬁa'ﬂggé '%é%n FI GS. 5A and 5B, the insulating
tape 57 is farmath seledontking gntoceass tdan delgergbraddn @andethe mie8 a

bondi ng area of the inner |eads 42a, On_the other hand, in FIGS 6A and 6B,
t he i nsud at ikRpdHpe can be performed safety.

Next, the manufacturing process used to make a

semiconductor device having an improved frame body will be
explained referring FIGS.7A to 7J. '
At first, a first frame body 30 is p:epared. The first
15 frame body 30 includes a joining bar 31, supporting bar 36
extending perpendicular from the joining bar 31, and a die
pad portion 33 connected to the joining bar 31 by a tie bar
32. The die pad portion 33 is depressed downwardly by at
least a semiconductor chip height. The joining bar 31 and
20 the supporting bar 36 formes a closed loop to surround the
die pad portion 33. Furthermore, the joining bar 31 is
plated with tin 34 at selective locations. It is preferable
to form one tin plated portion 34 on each side of the frame
body which surrounds the die pad portion 33. The diameter of
25 the tin plated portion is about 3 to 5 mm. The first frame
body 30 further includes a plurality of indexing holes 35.
(FIG.7A)
Next, semiconductor chips 50 are mounted on the
corresponding die pad portions 33.(FIG.171B)

30 Then, a second frame body 40 is prepared. The second



57 i5 relatively wide, and is fornmed to support all inner |eads 42a. Thus,
the stress on the sem conductor chip 50 during the bonding process can be
reduced, and the wire 10 bondi ng can be perfornmed safety. Next, the

manuf acturi ng process used to make a sem conductor devi ce having an

I nproved frame body wll be explained referring FIGS. 7Ato 7J. At first, a
first frame body 30 is prepared. The }9rst 15 frame body 30 includes a
joining bar 31, supporting bar 36 extending perpendjcular fromthe_ joining
bar 31, and fxagiec bashy 49oAiGNEF RSP 4hENbihin R I B a tie

bar 32. Th i fi 3 4l rES RS VIR a3, | tare
sem conduct gl’e%é% I[%azﬂ'ei g Tt .l(ah]d}gj‘ozlsrﬁiﬁé; bar 31 and Zodgtﬂheﬁiﬂpport?ﬁﬁ EE)ar 36
formes a cl es@dddig timwatdlguritdme Ybesl pathrprting B30t Fom t4fer e, t he
joining bar 31 is rg)l ated with tin 34 at sel ectivtg%%ocations. “} S
preferabl e SeEast hrARe RadHI48 &1L SRHMADA Y AP R P HECRF the frane
body whi.ch 1.0 ' td : : S Ofhe&Sf tin

pl at ed psorti%o%rgrie%o&ulhegs%t% mm{rhﬂe%e:%tp%%nﬁdéi%;&%o f%rt hlke]érat

i ncl udes a Ml iIBodwY 30 dekiiTgidiai g 185les (48 GawyesiomdingnteothRict or

Then. a. sccdmAaTEE RS A5 1 pEbel GEe HRARE ARy 900 (TFSrtShody 40
' p . 0 ody 40
i ncl udes j oi ni r}g]a,g@lr % aé%dcﬂ‘xcplﬂreﬁﬂé tlyocw 40 e8I ord Nenb epdss 42 pdife
supported by dam bar , and are extending inwardly froma | ead connecting
portion 46. by IEoeirh firadexinglyhelles| 36 hersd t49 Pl byreeld pofhénnsa44 5
Corresp01n0di nrgestios‘;[et]r?ceti‘?e c%iarEg(;adi O;géri' gxgmgél :—?’I tttt]ee p];ciasrfgions where the

tin is plated. (FIG.17D)

In the case where a calking is used for joining of the
first and the second frame bodies, the frame bodies are
easily deformed. On the other hand, such deformation can be

15 prevented using the above described welding technique.
Generally, copper materials are used for the frame body
rather than 42 alioy (Fe-Ni(42 %)) for easy processability.
However, such copper materials have a good electric
conductivity and a low thermal resistance. Thus, the heat

20 generated during the welding is small and the heat is easily
dissipated. When a large current is used for the welding to
get enough heat, there is a problem of the welding electrode
sticking to the frame body.

On the other hand, when the tin is used, it is not

25 necessary to rise the welding temperature so high, since the
tin has relatively low melting point. It is preferable to
choose the sum of the thickness of the tin of the first and
the second frame bodies about 3 to 5 um. Besides the tin, it
is possible to use a material of a low melting point (e.g.,

30 300 T), a low electric conductivity, a low thermal



frame body 30 and i ndexing holes 45 corresponding to the indexing holes 35
‘of the first frame body 30. (FIG 7C) Next, the second frame body 40 is put
on the first frame body 30 with indexing holes 35 and 45 aligned. Then, a
10 resistance welding is perforned at the positions where the tinis
plated. (FIG7D) In the case where a_c§¥kLng I's used for joining of the
first and the second franme bodies, the franme bodies are easily deforned.

On the other hand, such deformat.i,on can .he \/ ' bove
descri bed V\élodﬁ%ttle"clhw (ﬂ?éjo e aflcqrym,lt%’ oéag’egl?rlaogq’gﬁﬁa Hsjséarl’n% %ﬁ%&i@f or the

frame body poihersddienda @l basdFeaNdy2 9. f gornay (Rocassabiuisy.
However, such copper naterials have a good electric conductivity and, a

| ow
ther mal resi st dncethiBhease hd thest PXEGanks feEaniTir) thShR bitrt¢%idhal |

and the heat is easi/| di ssi pat.ed. en..a large cur ' f e
wel ding to rifé’t"%o‘tfg% FReue %trlem’le}sg]é:q"parro%ﬁateerqln%oéf:&t%gggﬁe‘* |xyng e ef:)%xr‘%ge
sticking todfie dHagedidy. £:@hd odidier fdxbadvhen the glatimsgused, it is
not 25 hecessary to rise the welding tenperature so hiPh, since the tin
has rel ativel y Fuvthestnangy, poi nis RQssiP IR efe i e (P IERPR LT i um of

the thickness of the . rin of the first t o ' bout 3
to 5 um BediTRRe 195y Eﬂé a?ISSonts%iFg:{]é;t? o{}ﬁ%ﬁ matge‘%l a %?ggef%é\?v

mel ting poi ndrdife body0 300 C), a low electric conductivity, a |ow thernma
- 11 conductivity and easily formng an alloy with the frane bOqu’;ngCh

as tin based alNewt, ethe wixg deand g FWocess Sks PERLQFRed ¥ LORR ng
possi bl . to sanduich, & Sheel SREH AN NGuL 06 ARYE EBEARNERe inner
leads 42a by bonding wires 51. (FIG.7E)
FIGS.7F and 7G show the process of wire bonding. A
conductive glue52 for fixing the semiconductor chip 50 to
the die pad 33 is provided. The die pad 33 is put on a
15 heater block 61. (FIG.7F) Since the inner leads42a are made
from the first frame body, namely upper side frame body 40,
there is a slight gap between the surface of the heater
block 61 and the inner leads 42a. Thus, to perform the wire
bonding process safety, the inner leads 42a are fixed to the
20 surface of the heatef block 61 by a forcing member 62. After
the wire bonding, the forcing member 62 is taken away. The
inner leads 42a return to their original position due to the
elasticity thereof. Therefore, a gap is formed between the
25 surface of the semicoductor chip 50 and the inner leads 42a.
Then, a molding process is performed using, e.g., a
transfer mold method, to achieve a plastic housing 71.
(FIG.7H)
Next, a plating of the outer leads 42b with solder, a

30 removal of dam bar 43 and a cutting of the leads from the

lead connecting portion are performed. (FIG.7I)



-5 and the second frane bodies, instead of the plating. Furthernore, it is
possi-ble to plate only one of the frane bodies, and also to plate the whol e
surface of the frame body. Next, the wire bonding process is perfornmed by
connecting 10 the bondi ng pads on the sem conductor chip 50 and the inner
| eads 42a by bonding wires 51. (FIG 7E), 51 &S 7F and 7G show the process of
w re bonding. A conductive glue52 for %leng the sem conductor chip 50 to

(e e PR 33afeel RHLI5 ol S50es, 10 3 AN B0 SRl engl ook 01

(FIG 7F) Since a-are na rst frame body,

nanmel y uppeprsiadetf.r ape.bogy 40, there is a slight gap between the surface
of the heater block 61 and the inner |eads 42a. Thus erformthe wire
bondi ng proces&1&8&f 8Aytot AR ?ﬁﬁeldrlaé'&d@%ﬁ’%ﬂ’engl‘%%oe’fi‘)ml?ﬁ% 9f tB¢face of

e e Bhgsk BF, Bhet U RASRAES O30 L1 of ! £ boreiags (he

forcing ne aken a areturn to therr

ori gi nal spopbdiyoBodeadt @hbheecehds ifirainey Hdy o0 . 'ernesmmlefvatlQap is
formed between the 25 surface of the sem coductor 50 and the Jjnne

| eads 42a. e*ﬁéﬁnaélﬁﬁl:dﬁn@%%c@@é‘tl@'befr‘?m%dl%sﬂ‘fg s‘é"%"“h“%’?ﬁﬁs#@r

T einotdo st 9n3CHiNe 3, 8haSHoly IS o {ELE dbindE¥ing B 8t-216AT, Of

the outer I8£ds renova ar 43 and a cutting

of the | eadgef quthbesebaad geamec body M tams Al Pugerdvedess 461G 71) 12
Then, the outer | eads 42b are bent to obtain a final roduct, Fl G 7J)
FIGS. 8A to 8Bampdedr A% AHSWShdR Kg Caf Box aihff cSWPPPREing bar 36 of

10 first frame body 30 has an opening 38 for forming a lateral
bar portion 37. The lead connecting portion 46 of the second
frame body 40 has an opening 48 for forming a vertical bar
portion 47. Thus, when the first and the second frame'bodies
are joined, the bar portions overlap in cross shape and

15 contact at a relatively small area. Therefore, the heat
during the welding may be concentrated at a small area, and
the welding can be performed effectively.

It should be noted that in this invention, the first
frame body having the semiconductor chip thereon is combined

20 with the second frame body. Namely, there is no cutting
process of the tie bar before the molding. Thus, the dust
problem due to the cutting, which occured in the prior art,
can be prevented.

FIG.9 is a plan view illustrating the relationship

25 between the bonding pads 54 formed on the semiconductor chip
50 and the inner leads 42a. As shown in the drawing, each
inner lead 42a extends inwardly through the space between
the adjacent bonding pads 54. Each head portion of the
respective inner lead 42a is bent towards the bonding pad to

30 be connected electrically therewith.
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shape of the tin plated joint portion of the first frame 5 body 30 and the
" second franme body 40. To sinplify the explanation, a joint portion forned
in the supporting bar 36 of the first frane body 30 and the | ead
connecting portion 46 of the second franme body 40 are illustrated as an
exanple. As shown in FIG 8B, the suppgrf?ng bar 36 of the 10 first frame
body 30 has an opening 38 for formng a lateral bar portion 37. The |ead

connecting portion 46 of | Sego frane, body.4 a nj A
forming a vertiTHtS A %ﬁgi%ﬂ84£g ?ﬁﬁs?n%ﬁﬁ%g?h%rQV?gsgagggtﬁggééggagﬁ
frane'bodieawh@fgtjpgnggefépgbpgrtgobghgnsh@vgﬁh@p 18a85083ashanethad 15

contact at a relatively small area. Therefore, the heat during the welding
may be concesidsatwiterd themihhear deadasda idesheddghy. chhebe perfor ned

effectively. It should be noted that .in.this inveniio bhe flr ra

body havi ng $HeS$ERY BnafictBF ¢APETt AP ?sa3§ng§ﬁe§bnébgad%ﬁ§%hg§ée§§nd
frame body. éﬁ&'@ﬁyi tPeEe1bR. NPnaYLt iAJtREOEESE RhebBethbenbaaihef aieet he
nmol di ng. " Thus, the %ust probl em due to the cutting, which occured in the

prior art, g£annbe poegeapneughk| Ghergsia pl aaski ef FPRY3ELabPRiyeERe the

rel ati onshi p 25 between {he bqnding. pads 54 for n ' uct or
chip 50 andf?ﬁ%rihﬁég féﬁd@ngngeAgggﬁéﬂﬂ Vﬁr?ﬂggdggﬁgﬁg,§§§Lﬁgggnner | ead
42a extends {guasdLy kBEeYghbbifesRaeBebBbNaeAg phasagdiaaaat thentiead pads
54. Each head portiron of the respective inner |lead 42a is bent towards the

bondi ng pad por8fohe42onnéctbe éheetrileadbydther afi ShownTHNSFERERY . HAS. §
5EE! ~1 Rﬁgl._lx,CED 13

previously explained, since the inner leads go back to the
original position after the wire bonding process, the
bonding wire will be pulled by the inner lead 42a, and is
sometimes will be broken due to the pull strength.
Therefore, it is preferable to bend the lead 42a at a

15 predetermined portion 42d to avoid the contact.

FIGS.12A and 12B are drawings for explaining the
preferred shape of the inner leads. In FIG.12A, the inner
lead is angular. On the other hand, the inner lead in
FIG.12B is rounded.'If the inner leads contact the

20 semiconductor chip during the wire bonding process, a stress
will be applied to the semiconductor chip. If the inner
leads are rounded, the stress is disperted and the risk of
cracks in the passivation layer on the semiconductor chip
can be lowered. Thus, it is preferable to round the corners

25 of the inner leads.

FIG.13 is a plan view of another embodiment according to
the present invention. In this embodiment, the second frame
body 40A having a plurality of leads 42 has a notch 49 to
increase the length of the tie bar 32. Furthermore, the

3g inner dimensions of the first frame body 30 and the second

—_———— ] [
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FIGS. 1 0A, 10B and 11 are enlarged drawi ngs for explaining why it is
preferable to bend the inner |leads 42a. In the case where the inner |ead
42a is straight, there is a crossing D of the inner |ead 428 and the
bonding wire 51, as 5 shown in FIG 10A. Thus, in the case where the bonding

wire is not |ong enough, there is a risk of contact between the inner

| ead 42a and the bonding wire 51 during tYhe wire bondi ng process between

the bonding Racs, FodPUdL a2 e POILALN Rafietl, | RRo! BAEEL! aBRedBadyas

shown in FI previously explained, since the inner |eads go back
to the ori @ggalapasidé®nimhéerdihensior bbadi hhepsecesd, frame bodYi A§Awi re
will be pulled by the inner lead 42a, and is sonetinmes wll be broken due
to the pull strdength. Therefore, it is preferable to bend the |ead 42a at

t
a 15 predetermne r{jon d; i hgqCcgRt @6k. £iFsEStiraheanddl2Boar e
drawi ngs for exgrl‘glf‘fr?h%&th%égppé?ré?}r{gdggkagé gf@ ?h% I nner | eads. In%(

FI G 12A5 t hehd oI not€adsd stangntaeasénthhelenbeh héndhet K&e vier begad2i-n
FIG 12B is rounded. If the inner |eads iontact t he 20 seqi 0 guctor chip
during the Whe $enendgf prBecRedYa4Qhr 8480 FPPLULES, AL RPSS 3 t he

sem conductor_chip. lf.fthe._in SR 1g (o] , GheS bk 30S Thus,
di sperted aﬁ%°¥ﬁ%g??%é1%$ térggEsn#ﬁeghggpgggigggﬁgnfﬁgygf 8ﬁ@fhe us

sem conduct ofh&ht pe Bap hayl beenedgtFbeued.it is preferable to round the
corners 25 of the inner leads. FIG 13 is a plan view.of. ano hentenbodinent
according to tREGHr&BANEO] AGBNEFENATPH INGSs fOTH &P InG & e dond S r ame

Doy RO hE e ko b baTS o B dnch okt hn o e
frame body 392apd thersecané., ni as shown in FIGS.15A and 15B, it is
hard to deform the tie bar 32 by pressing the inner lead 32
with the forcing member 42 during the wire bonding process.
Thus, in the case where the height di from the lower surface
15 of the die pad 33 to the lower surface of the joining bar 31
is higher than the height hl of the wall of the heater block
61, the frame bodies are not well fixed to the heater block
61 and the forcing member 62. Therefore, the wire bonding
may be performed with a gap between the heater block 61 and
onp the forcing member 62.

In FIG.16B, a notch 49 is formed at the joining bar 41 to
increase the length of the tie bar 32 to n2. Furthermore,
the forcing member 62A has an escape zone 62b, as shown in
FIG.15A. When stress is applied to the frame bodies 30 and

25 40, the deformation of the tie bar is easily achieved, since
the tie bar 32 is made longer and the distance between the
edge 62¢ of the forcing member 62A and the deformed point
32¢ is made longer to 2. Thus, the frame bodies are fixed
tightly to the heater block 61 by the forcing member 62A,

39 and the wire bonding is performed in a stabilized condition.
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~THI'S SHEET HAS BELACLD 14 frane body 40A are different. Nanely, the first
frame body 30 has w der inner dinension than the second franme body 40A by
d. In FIG 14, the joining bar 31 of the first frame body 30A 5 has a notch
39 to increase the length of the the tie bar 32. The second frane body 40A
al so includes a notch 49 corresponding to the notch of the first frame body
30. Thus, the tie bar may be | engthened.15I-GS. 15A to 16B are draw ngs for

explaining why it is 10 useful for the tie bar to _be nage Io?geﬁ. ¥%en t he
tie bar 32 The erFapezene ¢ab81iRHGN tHE BAGY. FSACIRAT188 Oft M8 Afrd to

deformthe H;e ba{%SZ by pressing the inner lead 32 wth the forcing

menber 42 duﬁ?%g e wire bonding process. Thus, in the case where the

hei ght dl fromghes| preinduis aaeelBiagrehs dice xplddntiag hbel oresosurhice
of the joining bar 31 is higher than the height %L %f t he W%|| of the
heater bl ockth®lingi@e @ 3RBNHIAPEs Odr &0t MY M dd §5CH2 h&ZEBP bl ock
61 and the forel 00 JFODES ¢ PerefROUR! Ao chibodinch 2004 G .HBY aba perf or med

with a gap betweeén eater 61 and 20 the forcing nenber 62. In
FI G 16B, a rezch149 FBGI DY neddal 8t berjreispongl Bar c4bsiso seigtdonade vidges| engt h

of the tie bar 32 to n2. Furth@rnnrei the forcing menber 62A has an escape
zone 62b, as*iPR@nthe 1ines BsA' WReKIS-Adss is applied to the frame bodies

30 and 25 40, the @ﬁéoiﬂgﬁéenee%ehh%ftw%éﬁmbﬂdadymaﬂé% aahiavedz airace the
tie bar 32 is nmade | onger and the di stance between the edge 62c of the
forcing menbesifddand whehdeher megepmifntthe first frame body 30 and 40,
10 the mold resin (not shown) injected into the cavity 80
sometimes flows out through the slit between the two frame
bodies to form a burr between the adjacent inner leads.
Thus, additional steps, such as removing of the burr -
sticking to the leads, is required. Furthermore, the resin
15 sometimes causes serious problem during the cutting and
bending process, or lowers the relaibility of the wire
connection.
To prevent the problem, the first frame body 30 is
widened by d (corresponding to the length of the notch 49 in
20 F1G.13), e.g.,0.2 mm, with respect to the second frame body
40 in the embodiment of FIG.13. With this arrangement, it is
possible to fabricate a projecting portion 83a to hold the
second frame body 40 with the upper molding die 81. The
projecting portion 83a prevents the flow of the mold resin,
25 and the reliability and the efficiency of the molding
process can be increased.
The present invention has been described with respect to
a spécific embodiment. However, other embodiments based on
the principles of the present invention should be obvious to
30 those of ordinary skill in the art. Such embodiments are

'\
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+32c is made |longer to p2. Thus, the franme bodies are fixed tightly to the
heat er bl ock 61 by the forcing nmenber 62A, 30 and the wire bonding is
perforned in a stabilized condition. TH S SHEET HAS REPLACED 15 The .,
escape zone 62b allows the easy deformation of the tie bar 32. FIGS. 17 and
18 are diagrans for explaining the reason why the inside dinensions of the
first and the second frame 5 bodies arel@different in the enbodi ments of

FIG 13 and FIG 14. FIG 17 and 18 correspond to cross sectional views

al ong the | iiRgeRded %P R aovensd e thssiHd@RRyes of the nol ding dies 81
and 82 are coincident with the edge of the first frame body 30 and 40, 10
the nold resin (not shown) injected into the cavity 80 sonetines flows out
through the slit between the two frame bodies to forma burr between the
adj acent inner leads. Thus, additional steps, such as renoving of the burr
sticking to the leads, is required. Furthernore, the resin 15 sonetines
causes serious problemduring the cutting and bending process, or |owers
the relaibility of the wire connection. To prevent the problem the first
frame body 30 is w dened by d (corresponding to the length of the notch 49
in 20 FIG13), e.g.,0.2 nm wth respect to the second frame body 40 in

t he enbodi nent of FIG 13. Wth this arrangenent, it is possible to
fabricate a projecting portion 83a to hold the second frame body 40 with

t he upper nolding die 81. The projecting portion 83a prevents the flow of
the nmold resin,




25 and the reliability and the efficiency of the nolding process can be
‘increased. The present invention has been described with respect to a
specific OO BN, o |7 er, other enbodi nents based on the principles of
t he presgﬁﬁgiﬂ#%ﬁt'ﬂbﬁgﬁgqld be obvious to 30 those of ordinary skill in
the art.' Such REtbo nts'are TH'S SHEET H% 9, EFf | REPLACED 16 -
intended to be covered by the clains. FT IS SHEET H AS EEI d REPLACED 17
Caims 1. A fiG@drsody for manufacturing a sem conductor device including
a sem conductor chip (50) characterised by conprising: first frane neans
(30) including; a die pad portion (33) having a main surface for

supporting the sem conductor_chip; a first frame portion 1,36) having a
first surfacé: sdt FhAMe rth’d%eé‘g'f é“%%#%%‘?‘f“f’o’h? onnect {\guﬁgg}ﬁs (32) for
connecting the di.e pad tion to a m p o) LL§t
frame porti o%e%lcae: Jtlrlotzlg?c{olcf1 & asnerg]fé)ésrg ‘%ﬁr bé;}t?g’l@eetr)\&%%e&rlrg%%wgﬁ%%ée and
the first surf EEoﬁE?%éi ind frame neans (40) to be conbined with the
first frame nmeans, I'nclu g; a second frame portion (41,46); a central

portion surroundeckiys ¢ he-8C ahdd a0®0) including;

a die pad portion (33) having a main surface for
supporting the semiconductor chip;

a first frame portion (31,36) having a first
surface, surrounding the die pad portion;

connecting means (32) for connecting the die pad
portion to a predetermined portion of the first frame
portion so as to produce an offset (h) between the main
surface and the first surface; and

second frame means (40) to be combined with the
first frame means, including;

a second frame portion (41, 46);

a central portion surrounded by the second frame
portion;

a plurality of lead portions (42) extending from the
second frame portion to the central portion so as to
overlap the semiconductor chip when the first and the

second frame bodies are combined.

2. A frame body according to claim 1, further
comprising an insulating buffer layer (57) formed on the

lead portions.
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.portion; a plurality of |lead portions (42) extending fromthe second frane
portion to the ¢ yortiion so as to overlap the sem conductor chip
when t he %Bt?@gﬂ Hh® 268dond frane bodies are conbined. 2. A frane body
accordi ng C @g@\ggafurt hler conpri sing 31 i nsul ating buffer layer (57)
formed on'the leat- ions. THS SHE F?L;; CLD 18 3. A franme body
according to claim1, wherein each frane portion_ is nade of a tal having
a Frledleterm' ?%?1 42\)9f§2ﬁghb@idﬁt acgREddAGh tor &A@ iforlyi SR HRE ™ SAQfetifi ed
netal |ayer , i ch has | ower | tin oint .than th redeterymn
mel ting poi ntfjr@l‘.“eAPPFﬁﬁQ“b&Gy mé‘%orogieﬁ‘gmte at| {avisd \ﬁné’rrealedneq"eearf:i lneﬁnarrgd
portion is made, of copper  based material_, _a cifi e | | a i
][rade of tin. Bel %l PEAREIRGdy 246 57 ?‘ngf"%:ta(")necIril’a(gl’lrtrg1 o \é/i\]%gsr e%c nses'?ehcreieglgée%onéer e
rame portion_ipclu fiql,St, A0 Ohlis0n LA ty 4 ondi n
to the pr edet“é?ﬁm‘?"%egggcﬁ'r@ti(c?r‘li’c';'f4rs {vﬁlrelo?ll Pgats Pr ane &cﬁlttilgﬁ;. a%ﬁ%fﬁiﬁgpbody ’
according to E%gl?k?dgyayﬂydéélﬁéﬂﬂﬂﬁg pdi@Te portion includes a second
not ch portion 9 or increasing the I'ength of the connecting neans (32).
7. A frame body according to claim1, wherein the first frame portion has
a first predeterm ned inner dinension and the second franme portion has a
second predet gr m Aed ram@neioddi rEim@inqAn tdlaifn rxt ywhredetrreasted i nner

frame portion is made of copper based material, and the

specified metal layer is made of tin.

5. A frame body according to claim 1, wherein the
second frame portion includes a first notch portion (49)
at an area corresponding to the predetermined portion of

the first frame portion.

6. A frame body according to claim 5, wherein the first
frame portion includes a second notch portion (39) for

increasing the length of the connecting means (32).

7. A frame body according to claim 1, wherein the first
frame portion has a first predetermined inner dimension
and the second frame portion has a second predetermined
inner dimension, and the first predetermined inner
dimension is Qider than the second predetermined inner

dimension by a predetermined amount (4).

8. A semiconductor device comprising:

a semiconductor chip (50)-having a plurality of

1
|




~dinmension is wder than the second predeterm ned inner dinension by a
~predeternined anount (d). 8. A semiconductor device conprising: a

sem conductor chip (50)-having a plurality of 19 bonding pads (54) forned
on a main surface thereof; said sem conductor chip (50) being supported on
said die pad portion (33) of a frame body L% cor di ng to any of claims 1 to

7, said bondi n% pads (54) being connected to said |ead portions by
respective boRFd A% 8(gPA) Formede @re ghdiadtro s WedAcse tdesading aidd cl ai m

8, further canprisi n i nsyl at, uffer layer (57,58) between the |ead
portions and Fﬁg‘lﬁ’&"ﬁ% ale 1y (tSE’g qjs‘aé‘rﬂ‘-’c TAp.saie die pad

sen conduct or Iy rdi to . claim9, wherei.n the insulating buffer
| ayer (57) is® %\rér}egl g(r?%?hg)flqgeéa ta5Sr tq°(51r¥s.a°ff.r%;&rtgerﬁ°c&ﬂ¥ucﬂfgr°]tfgﬂsce
according to gl @igmn9, I §dhds insul atd\n ffer | r.438) Js fornmed
on the main surfaceé g\fg‘lt%hgorsﬁgrhtn%g#g&%t é%’tdc)h?)fawEéo\Pnaey%é%@J
H-.",,") lead portions by respective bonding wires (51).

9. A semiconductor device according to claim 8, further
comprising an insulating buffer layer (57,58) between
the lead portions and the main surface of the

semiconductor chip.

10. A semiconductor device according to claim 9, wherein
the insulating buffer layer (57) is formed on the lead

portions.

11. A semiconductor device according to claim 9, wherein
the insulating buffer layer (58) is formed on the main

surface of the semiconductor chip.
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