PATENT SPECI FI CATION (11) 1338188 DRAW NGS ATTACHED 00 (21) Application
No. 20562/ 72 (22) Filed 3 May 1972 (19) - (31) Convention
Application No. 142 901 (32) Filed 13 May 1971 in (33) United States of
America (US) (44) Conplete Specification published 21 Nov. 1973 (51)
International O assification HOLL 1/14 (52) Index at acceptance H K 312 352
356 412 41Y 424 53X 53Y 54Y (54) A METHOD OF ASSEMBLI NG A SEM CONDUCTOR
DEVI CE (71) We, RCA CORPORATION, a cor- a surface which is rel atively
low to a surface PQUI';EM\ SPECIFHEATION t heWaws of 388 188 ch i s

rel atively higher, whi t ate of Del awar e, ed States of
Aner i ca Is called bolﬂbl ng ﬁbé b&h%ﬁlrch Dgondl ng in this /-\\ efeller

Pl aza&® d St rr becaus ,
X 1 (%& 7 ﬁ Ug) /44
York, ﬁjm %&‘F 8 z%pﬁfcatlo fq%MV\%U']g ndi (¥

t he here

>U’ BN ‘ y ('_ )
55 pr One prpw % Eill
bondlg ﬂ %%E% h§7$t is to be pe g ?“’i' ¢ / copl anar
| ead ra( ﬁ%tgg% ?1°é’ e particularly deschNpeduess
subst ant i ct sult 10 by the fofewrng statenent: -
because of s’i”r‘%e?l'z %‘h(??'{ glzi ﬁq{\/\ﬁﬁac#s( {72 IS invention reI ates to the
manuf act ure QghgeM@erﬁ oF g%@gﬁ@@y@ﬁ@am ez of sem conduct or

devices. More particularly, material at the edges of the chip. The term
t he i nvent@yn pwtmmsmnmomhenaatcoef alimﬁd:b ich 1sa*elmety'low3>aasutfe<rem58f art

whi ch i sP¥a @% theyfa ‘Pfeglebe’t “S@rﬁ‘ fn thb Tt he
conflgurgla %% e %ﬁﬁé \% 1“% e g ih®onnect t he

devices eYorlar UAied! Sta prsea@r abl Qﬂely Qrek 8 R em uﬂ@é ﬂrel rcw try.
grid of bery @lcllatectbﬂmvmtmnfghwmplarmnd)osdmg perafibn. Semi conductor deWces of

the type P@ﬂﬁhﬁmed‘o@ t@aycaerltgl‘igﬁ‘ﬂdbe Usr e P@E’e@ W‘é‘e;‘@“? -h as wire

seif a
bonded de¥cESo ak ax\i‘@r r 1y e Bed m sthed l,§ntanj'%1r ot r&gfg:e]e Qrﬁ or  of the
W re Man yy mﬁe ﬁoh@ﬁ@ ﬁmemes— such as easiel 6f EBtrect”DeHIEtErin ﬁﬂdcli @hebe skil | ed

m

i n i npart i Hds, nudofipn refage umilv@ementce %toledlr%mﬂmswauesw'se@uctm i% ze

CI ent ar (‘(()gl’f i ﬂl’FgK g’b‘é S‘P@Sn % tm[ﬁ Stl‘e b;‘st(;h%_edé‘?ﬁ ﬁ‘ﬁéclp SCS tg a l ead
frame. TyBincdor Wirs bithes ©Rehibmd scof by co%hglm APET @hRbiuetd0 the | ead
frame I5s cmpmmemacfsradmedao eannqt ehe d \mfe,r pr@r golichipcsapdratioy) @hdle theos es have
cont i nuols egﬁé@(ﬁ“@ﬂ“fh’et al.,, u typ “§ts°£1 Slhepéc*u ebl dlarnn SCI;he

i ncl udes aél Qﬁg é%wgg?are wel] ﬁndls‘:@ fadl-z?j] Iﬁ) jemz %ﬁé\gée I'S pl’ O- 25
i ng framang of @litkd v1c8§3 kB O3 PO En- Chﬂo@der \hh Qﬁbeaskﬂﬁ 1ﬁ tm@-&ﬂﬂnb in

sem cozmdmpsulst ttngtaltqd inoait] devives. azepiggmle uregni fryhi ng‘tol te<acbnflac tv,vurs to a\@rd Vi ce
whi ch i n B‘ﬁ ef‘Hc ‘Eéél Sehi| 3P Bse 1§ "5“ Shg porti on
Tame form rom”’a sin le OWEVET ﬁéan flfia os(s;eﬁl

near etf& ugd'aﬁ y Starmp c&m‘E@ Supporting
pad. The mgut"etre frztmerlmaut&sa e ppd’reSI Aedatdurgeﬁaahls GeRRIoh Ihddg isSprppor ti ng
frame 25s ing flapat e r cam otideé p nfethgdnof asspmblipg a:vmdmduef hi p sup-
30 for s eﬁoéél%i 1) léV'thég\ZVIctz Whﬁmlgs \ﬁ)rf% 'single Cbéy pl ur al I ty
of lead ftl&en&ﬁﬂia‘-’t c lp sﬁ ter QG Sshibkl 1ok Ir&411a8t MbtgS &mpﬂﬁ@ﬁ having a

t erm nal smpttm@lﬁrame@r ulsraatdy cdmopcd 8@ | apaghtelr rfalna,sa s¢1ﬁ1®n¢mantchnpesups to mount a

semi - 30s 5P PP huality of dead fisgerchj o on t he
cen tral ﬁé&lggtg& ﬁgnlf? Hl:ie\lnc S r;.é)%llzl se em)g{l?avm%}rsrmg%f rtiqn nﬁ%‘ ﬁ?ﬂiﬂﬁpggr t- and
then to pb&metot dfhﬁ) dnetasdcef\frﬂ mpommg isudt h;&essddn@ml] RRiig Sa’idl dhip efippbisal portions

of sai d 38d dheingo tohes é’@deadlfrﬂm wtwthee ipnel g a amtlalsportloesaglf faidhgers in

non- cobl g That) °9"&gééi i 3 A ?f"é ,Sg'ﬁ’f sypes.
il %%? 2y

char act ery, 2R ppg,itut, asonic
bondi ng almpaisai mhmpsaemnblorfduhdjldmg cei auofostdsatdhclm) sugpmhg pa addhere is a

clanp asg efapd S‘WB‘P’&IP& feds ang 4l tl?‘“c Eﬁlds cﬁlﬂsqféhg pad and
ool P AL Rl S ) SR RS R G o1
| ead fiNGRlrEantidlaGhith 2R6HAPOES nlnEUjbrpﬂ ARt Gof Nidhletor WHds btedd Gapl anar

rel ati onsthltl{m temiind! @ortigisofathe lead @e@esr ssmgorgincted thimswhesaid eomilalingprt ool  may

ing saj 5d semp(ctn R pnﬁ@b{g{xc}x%gxﬁfp«ﬁs BB ki r} ng, of lead fingers, and releasing said

or chip dassembly to establish the non-coplanar
Prior art lead frames have been coplanar, relationship of said chip supporting pad 95
and for this reason the wire is ordinarily and said terminal portions of said lead
attached first to the lead finger and then to fingers.
the chip so that bonding can be done from In the drawings:

[Price 25p]

Priea #5:



be mani pul ated to attach a connector wire plurality of connector wres
between said to the termnal portions of the lead fingers sem conductor
chip and said termnal por- and to appropriate bonding surfaces on the
tions of said lead fingers, and releasing said 45 sem conductor chip.

| ead assenbly to establish the non-coplanar Prior art |ead franes have been
coplanar, relationship of said chip supporting pad 95 and for this reason
the wire is ordinarily and said termnal portions of said |ead attached
first to thé | ead finger and then to i3 Ps. the chip so that bondi ng can
be done from  gll.tNg Ap@MvREGSor dnErtbBe o2ORdne on ¢he side of the frame opposite

1, 338, 188 Fi guhepikschslead phael vi ew of one fisnmiefsidploamdichrhetbomdig sugfacof T he
frame opposite F gresp? @% targ @ sectignypp views  of the lead fingers are locptpdy or til@thei de on

which the bond gl dgest s i it hoobereiin At IEE

the | ead finger gigakes lpfaa fhi ﬁb?spédﬂv@fcﬂﬁd' @Rart dpp&t@s side of théftbne3- Fhe __
respectively, sestiondsyiew maigdlhs pag efdanien ofa 1pdterné skeyplic b rdsifiend softhdthie ciread
frame of Figurk igure 1 with a semiconductqriEBipgp plags; | ‘qfrielf‘?"é I fpeeeny¢ jptelery T’]?té’ e side
and t ted ack
70 Figure 414 “éi@ré i8l, PRAAPRShEYG CH@SSor hMATE nblopARRCS ftgéraﬁandgs ofs the
frame. The SeCJettQHﬂ vivw esuo&ﬂﬂgvmagasiehely eadmflrbarmscan‘;edmat%eerateahetslheudwd be
resilient so tlfigtre #tin @aslenfiinguiéurd apdl twith seﬂn @@ﬂdwfaewecﬁlépdﬁweplt&éeg be
tenporarily f g@ﬂm ‘5” é r? 12, the first step is fo mount

at
ship and then paf eq,dm;, S P gj%l""’ Chodl- Epa 1 o Chg qithe chip suppoft-

asﬁdfwxﬁ . O¥efred duBgedts Bthlad &hip 80
perspective CrsSositidn boWRSr d»nnetcﬁnan@ne caﬁt aznan CEhafchng Q# atay e imo@sed /b any

sectional vi ewelegh@f/\/lhqgramqéﬂas%r?bwméfﬁxw K"ij;’bé“ﬂ@ﬁc Ib%j‘éec 8 eat er detai l

t
bel ow. Figure ‘H‘"el g}iapgwév& U Seco 9 ‘somicdnt fffné”é re of
a device utpdi 'e?ﬂb Qm@lﬁﬂﬁ‘@ Presei¥ B RdntedC Nedierminal portions 20 of the lead hRrsl BAB
frame 12, the f Frsic &Skepcros stcgionub viaw oﬁltl}mr’éhnﬁ isi dong ipalet pragen equlpeettwd/e

cross a seni doadudt GrFigwm on.the chi sugpw[ﬁ;tfgléol’ﬁ’gsz’gt‘ e%fl(ﬁ%%w | ar
r

to Figure 4, ql&l leﬁ&? o g n"gte: bie €7 4w§&9<91%§1tr E:reorl&ﬁ'ép 3

posi tion of 25 hg acamﬂ@@&ﬂsﬁ@:tddn 1P1Qc<ﬁ)fdaﬁd’e witt 2 éhowd i cotf gpra staye el framntaed in
any rel ease ofth¢ heorfarane from t he cl a #ﬁéngbdwcxn JaWé m& @, leady fremep f

Fi gure 5. Figure 10 is a cross sectional view

! % or
wires Figure 7lead frame fn {r§ anll)lsjé(\)/;',:ccil&*a gleﬁe&()ﬁduon g%ﬁ;g Y axﬁfiﬁgn:] ij&ﬁ'ﬁ%ﬂ' chip
24 and the 20 ;ﬂﬁb@dhd’ifmﬂtateﬁfdublbte upnseslenlead elagll frargere This is the tconfigimatidn gfor t950ns
20 of the Ieadfrafmen@fefflgurqz% 85 Figyre 8 rtnﬁégadsf@&el‘b%}c“\ﬂfeeﬁh‘f}? Pt he
This is done i qaetgc eng ﬁ Sdsedgé)% gﬁ l 0 gﬁm nté)s ?‘I'E’Ia }&Ugé Etllronwiaermlts
in the foll ow p g.fre 7. rama Fi gmmeg & beSdoe CLEMHB [SQLtHePpRial Vi ew
of a 12 w Bh the ch| p 24 ther eon i s pl acest. én%I%%dpfraﬁlyogethgﬁdlg y pe®
shown in Figure./ fr cz,(tlgr&‘)nan\glrc CHha blc one i clanp
const r uct ed '”ug 5%5&% i ﬁﬁ} rﬁéioamﬁ\{soit o pGbidh! bl Tad f r ame
90 the prior agt .present invention. The lead frame 12 wire iski@hdee efifst jta iR t?xﬁm&l‘ldorﬁ&n of a

| ead frame B9 gineleded n WSedeaClled?S;S‘o% |CEJW&} Q)Pifé 1@;{‘3“5 nlgi(ﬁ llgc lcllg? gsbosﬁt?ﬂ/\nh‘” t he
clanp forces tH& ‘%ggr‘(’gft’l'ggrval Bh YK L%’M dl ol }ﬁgﬁportl ng

“if the oper tor fa

pad 16 into co TnshB i tfel BiprsBppbikink $ac meaﬁa ‘SO BBabnnéteWRE 3
tionship wth tsheTkeenaions rtselaeansm'p@tedf bst hleaysébnptlciasatw csﬂlemcnaphmhtse'etedeajew ce

usi ng the |éédsmp Blesciveby THE frage fand, offf hiyaras qulhe Ghip 4. lineaiea
i 1 9%

the webs 22 are U tlm y removed in o1t or VICe
Figure 1. gn:facture of a device, in knowhtl t’an'her i«odl@?c@.llt e ufn'f] oP’\?ﬂL fl/ gch:é rphl p

sup- Figure 12m|A§ iPafpbfS T IR ttheolaad frathee V2 Ofcstidg. porti ng pad 1 s always
copl anar wi th & Hsligghgueéshabde ‘émua besellusedeid Hevi é’eﬂlgsplffﬁ t mrigeod, gbednexbitépeis to

" W €, t1 26 and 28 of the bonding [[5

el ements. TH? SPTGS’G)I‘I?"'}' llj]iog Ieb lgg‘f’ ﬁ] f‘% Tﬂqga%spe éﬁlﬂmggg;%c ?he lead frame 12. Be-

bond| ng to be ?@ﬁ elmcuﬁ@ @nPlid O »f the resiliency of the material of the
Figures 7 and 3, the chip supportmg pad 16 ﬂﬂﬁb upporting pad springs

The next step i the terpyral po soehef iy Erdyubaek © @HMNSO EP‘EBEHIUPI? @Rt 18t con-

1 n ne Y on
wires. This Shas é 5' “ " M BHIC ﬁg ~ECT DR OHE R liBH et
of manner, prﬁi a“Jl oleBhes |o£36(|m|dyctlve ERigiite 6. The result is that the connector
resnhent materlal After stampmg the frame wires tend to be lifted away from the street
may be deformed in a suitable jig to displace area at the edge of the chip. It has been
60 the conductive pad 16 out of the plane of found that substantially fewer rejects due to 125
the other elements of the frame 12 by bend- short circuits occur when the present novel
ing the supporting webs 22 beyond theu‘ lead frame and method are used.
elastic limit so that the shape illustrated in
Figures 2 and 3 is established. As shown, . _ EXAMPLE II
65 the chip supporting pad is disposed in a Figure 7 illustrates a second embodiment 130



the present invention. The lead frame 12 wre is bonded first to the
termnal portion 40 includes an outer frane portion 14, a central 20 of a
| ead finger 18 and then to a bonding 105 chip supporting pad 16 and a
plurality of pad, not shown, on the chip 24. During this lead fingers 18
whi ch have term nal bond- operation, if the operator fails to inpart ing
portions 20 near the chip supporting pad sufficient arch to the connector
wire 30, it 16. The various parts are supported by nay contact bare
silicoh in the street area 45 st F335Ipd ke webs 22. The outer fran® 14 and
at the edgenOhrddie nbil Rad4rame eSiibdidanOrtleNtedral dninh 8 WRRAVILSY Rl t1mately
renoved” igenetdiie at :Bthwluetcoﬁﬁgmamxt of thalead ponbuw@h t@kkpogbettié @Emindl sd:m;mn—f acture of a
devi ce, i@ : ?ra“YV\b‘WIWﬂ ty lgl ttiopn 44 efcbét pesprBpdatchiée dendinge upon As it
appears; i "&?ﬁﬁ ?{e‘rﬁejf ﬁfé&r&é’ﬁsw t&iln i s indis |n yi shapl e from
those Usegh ke g ese mayuaele cdUly RO ég AT il Mo %;Ef

art. Howewen exmmaICWOQEsucsheecstgmnd asLn SE pbii6ns) NSt

bondi ng 1a5leat en 93 fbvineﬂezpwsrdla asn@smntdd(mﬂtare wélanp to
rel easg the 4% 1‘4 ﬁﬁh ma,df & E meI ping of dhe anvihS4, in

cause of lﬁgwgomleﬁsl ha aéwylhefchﬁ)hﬁlpﬁﬁﬁ@rl foing 4 £ &% %rb‘y el t e ch| p
supporti rrgd pad Wb clemﬁaﬁpréﬁ lige the webscA3i osa; ) rt,d,ggé},;%g nétpﬁd e S; 0

RP P Guaciid
t er mi nal (;_in tsc‘ijhsf %\?}m w“f?f?]éeby% ‘d‘rc‘gﬁaokpnoued tfsmndme@t)lﬁla@ﬂhdmmlbmslatlon or at
| east BH

568 prlor

on-cop Ar  Wire to them will be difficu éfd’l"?h‘m@i’%‘f’%nce t owar d
that posi tB@mqsc tlm ifpeaee] Ieiws‘ﬁkaerelaéadr fr H%OR‘?V "“Hé“v t"édh%ygo duce a
confi guraﬁsﬁ‘f‘? puehliofsto C?Pr s]ﬁ,%tgp elighp! T 2 ﬁ g‘nﬁ STt

conduct i B ‘Eﬁrm O“f‘tqglﬁfﬁ td&\atantahmlzﬁ'mﬂEGI eercur&eme}etoew mat erial.
After gt aﬁgg,b rtge f larmc hdeE Sf tt@ndnqaab lgé f¢SFeﬁQrec§4avﬁawhfng@nﬁ€t e street may
be_def or rfashe 12 bl it abappaiy, tho qu Mdapigs loglamy adead e ddiggaingiring i chip. It
has been SBRPOrHE Peg)crggrget P é:“@{lé’dpl tpo 2R 8lu ‘eée%gmi‘é‘?;m WndL At

subst ant i; Xl Vind QUi fréqfl Slabld flzﬁlatga@ uppselnend @bmmens s«hmﬁ it e frame 12
by benas tthhﬂﬁﬂe €d rcawlrsts tﬁxcmuﬁc rré@@nthmhéhﬁélof |t uppse exdup ort| ng
webs 22 belyemehin héqs tshovwﬂelaﬂlzfuleéné kaintd ragal Leé If; ;;‘j L so that
t he shape{h‘f I“fr %%‘ @&1 s§f e& 125 deifih up

EXAMPLE Ine 5“.,; (amg pth%u mgr 2| Qgce dth¢ shipl sgposieg] padn3éaand fozFlh merre 7

i || ust Phtfesthair s&mmmldbomdibgdmntimntMla mm bonding portlons 44 and a peripheral

suppmt 76 for th
1, 338, 18 he Chlp supportm pad 36 remam coplanar frame. The reces Eé@t nove| | ead

frame, i eﬁf"gg‘“ ﬁ Q’ér}ﬁﬁwgnsl mtem@marmednaﬁ-&du Sre pasatgﬁe(gener ally at
34. The qg—ﬂ,ﬁdag% ﬂg%r ns 2 adsenl l§ atma@ﬂ thsetht; hevﬂt@rma&gﬁs bondi ng
por- ffans !6?41 bessht\xfed alkgéneuoaiothkno Acconmodat e
the bondin I‘F“‘Pﬁé @dtané grupiagy wﬁﬁg"agéi %@? W& t}q\b?@h i s

i ntegral ; %ngqga'ﬁ mg@ﬁ%e Om po;ad 1Bee anl ebet fe@edu dpvatwasdiy flra@ehéSS of the
70 t hat tﬁearpaﬂst%rcwyntb&oﬂhlﬁatrémtczual Iy IWébl th T Pt g t¢rminfa] at and
becaus® tBradingisrhanakcomplivier ety fnate é’f ‘P Lj; 8™ handi ng

anal'
portions %41 ?le et gt | ek H*larmh equt ae 34 al so
formed upyed el mh‘ G lﬁips %@ glla,f%e fine Ibbthh 2 ir@ bpe aicn fbleauafe 40, and a
plurali tyhect\M tevhesnavtalsuefrqnentersaﬂmcmmamng“’B‘Phsf‘?‘E‘e“‘dﬂ\?WF “‘3‘&“"‘10 of lead finger s
42 whi th dggiceeint ae'ﬁ?ﬁn]?ft%ﬁ“tm ffjthat de gﬁf an ﬂm &% y ‘Jgnth ,ﬁ h\e? con-
ing port Ig(gﬁgthé{hz@ feadl ﬁénﬁ‘ﬁm ﬁx Olllven re 9. The

term nal daplghaship\ppertigiTRad Feafifte atekanrbdadilrmeﬂﬂSy fdb@étﬂtcﬂgroﬂﬁ&td ons 44 will
not be ad@ at etegteri rangdof Immgicn fhetaen 10nisy ic: Fbreexmk d!;sfransubioorted from
beneat f° a‘h‘bl S'ﬁéi&z 3 e apdistt §°'1dH‘°ffos n sh§

&G

elf b"ﬁ reto
them wi | 1 ik ol tfac @ calnpps‘ew eul %A C%ohég ‘Be & Shpe B egral
| eads 38 dverr@ed eﬁeaﬁuelyah)conventﬁnal|h&ﬁd1mz\/eldlowh a nneg Epyad datdeslccﬁf uline 80

massi ve. iapparethat Figeret b ilusiatesed w@ovepnd leaddﬁ’fp ’éid\matf?drﬂtlsi) ud*&Z 10 shoul d

be use ‘&’éﬂ em fl ’Bﬁ’hgﬂéﬁ %ﬁqﬁpﬁj‘bgna&,g@ﬂﬁﬁ e }fﬁ“% By there is

th
a fixe d h 16\ Qs<CH R mUpRE! forNOplfadel edapsulating 50 TGy r&unH.O and an
annul ar armm ltheGef. samuraerdxlztrhen\elt G4bys 2@8 sdiraal @ g h}ebdhsmmpd:‘tlng 2pgdt ?’:e manner of
o d 5 ar ma onding portions n
the mgoa qg tngfemg?n er gii E'en%feasg? of tA ste q’@’g igute 14 ere is a polymeric plastic body
A plunger 56 is slidably mounted in the portion 86 m surrounding relationship to 125
member 50 for movement toward and away the chip supportm pad 36 and the terminal
from the anvil 54, as suggested by the double bonding portions 44. As in conventional
ended arrow 57. The plunger 56 has a flat packages, the leads 18 and 42 are bent sub-
65 upper surface 58 in this prior apparatus. stantially at right angles to the original plane



frame 12, that is, by displacing the chip adapted to clanp a lead franme 34
agai nst the 85 supporting pad 36 out of general plane of anvil 62 in

i nproved nmanner. For this pur- the frame. Accordingly, in this enbodi-

pose, the plunger 66 is provided with an nent, the | eads 42 are displ aced
out of enlarged upper end portion 68 which is of 25 this plane to establish
t he non-copl anar greater radius than that of the upper end relationship. As
shown in Figure 8, at |east of the prlor art plunger 66. The upper end 90
the term nil bondi ng portions 44 of t e"‘B%rtlon 68 of the plunger 66 has

an annul ar | egdge dwo Rinfes di SHWAGE b RNBId| YheSQid RElanke GOk B6ididi RY a
central suppotdlled dual-trlint hgamgethaat. fr ame 40 plukdiiey bieasimedtar, weescmm'men tshi¢ Chi p

supporting pad ter- 30 forS$M%W¢m 1 pl 9ot i ons
i one " Gl OABS Sl Bt ane o B ARG D B 50 poo
36 remain CODH@mr devizél BAGML iné dggox & €as enasta@mm@r |s£lm$h|9 ndbad s | ead
shape may alswmbb usmdtww mhmﬁ ﬁmamesm@hesweuzssﬂlﬁnp$<ﬁﬁmsmm&ﬁa$5|ze and
first enbodi g gieptd phectali gor@g}r;f caig %

it Gre nos A CH At SR ol s n’%gwﬁxf}hé;"ﬁqg% g <
manner that t Beednudn haéagartglagxasp amayhe & SipRddohduker i portu ons 44.
the top surfaesd dﬁp alppfeamt Hfad.csaid 184 avsrﬂmbib'n the ATinethddeasdclimednin gdimj 2 lused | n
a manner boutld Ead ‘ngt@mm & chi hom;ChA? coneeNo WaiEhiara bordsdt he

frame 12. The oli{p ?(ﬁlg nncsé)ﬂcﬁon copitd EN&?&EMS Tead frame 34 is cl anped the
ing portions 4dp, anstadthizedhy pxnsm eff bondg pad I ea(Fsr WclAp}ihemfsl exed

downwar dl y i n?Gemlhzldrg@r hip fPlsﬁlS‘ nfgo%ueié’dt into @L n% 12(#4 CQ.ecess 72
with the resul®BPEhaF 3}; é’tporﬂ%!ﬁ Mdl ng is %fﬁﬁ] KOaIshed and the

frame bondog;fRok A1BS © 10@5’3 ﬂeﬁﬂlnﬁm’ﬁupport aaﬂfomﬁyrmmmpd with the
result that the ter- i ng copl anar 105 m nal

bondi ng portions 44Fr onery, Off ¢ te bonding
support ward their o?&%%naﬁ%gg%ﬁtom;mggm mggéﬁt@hng ﬁ;ﬁggpformé%th Wre
bondi ng may then be ac- nector wires away fromthe sem conductor conplished
in known manner. 45 device in a manner simlar to that described After
the wire bondi ng operation has been above in relation to the frame 12.
Where conpleted and the bonded devices rel eased 110 both the shaped | ead
feature and the non- fromthe clanping apparatus, conventional copl anar
chip supporting pad feature are procedures nmay be followed to produce a
used, a greater range of notion between finished device. For exanple, the
frames 12 50 the stressed and the unstressed conditions and 34 may each be
pl aced in conventional can be achieved. pl astic
nmol di ng equi pnment and pol yneric 115 Shaped | eads |ike the | eads 42 cannot
be encapsulating bodies nmay be fornmed in clanped effectively in
conventional bonding known manner. Finished devices using apparatus.
Figure 9 illustrates a conven- these lead franes are indicated at 80 and
82 55 tional formof clanp in a bonding appara- in Figures 11 and 12,
respectively. In the tus. In this clanp, there is a fixed nenber Figure 11
enbodi ment, there is a polyneric 120 50 which has a recess 52 in an upper
por- plastic encapsulating body 84 in surround- tion thereof. An annul ar
anvil 54 is ing relation to the chip supporting pad 16 nounted above the
recess 52 and is secured and the term nal bonding portions 20. In 60 to

t he nenber 50 by neans of fasteners 55. Figure 12. there is a polyneric

pl astic body A plunger 56 is slidably nounted in the portion 86 in
surrounding relationship to 125 nenber 50 for novenent toward and away the
chip supporting pad 36 and the termnal fromthe anvil 54, as suggested by
t he doubl e bonding portions 44. As in conventional ended arrow 57. The

pl unger 56 has a flat packages, the | eads 18 and 42 are bent sub- 65 upper
surface 58 in this prior apparatus. stantially at right angles to the

origi nal plane 4 1, 338, 183
4 of the two frames as shown to formthe so- ing said coplanar
relati onship bonding a called dual-in-line arrangenent. plurality

of connector w res between said



sem conductor chip and said term nal por- WHAT WE CLAI M IS -

tions of said |ead fingers, and releasing said 5 um
assenbling a sem con- |ead assenbly to establ i sh “ummmml r” |25
ductor devicg which includes a |l ead as- ti onshi p ‘of 'sal'd thip 4
supporting pad-and senbly of the type f_QI’JrE from a single said termnngl

portions of said theo ﬂrammges mownmfumuwm-sh%etanmfcoplmI 1enﬁ¢nsmptwndm9rm@-
2. A rmethod as €iled fusbinilige gtraigement. i n i ng afrrdin @f CP'{"&FFEF é'mwe@n t or

chip which eachsoRpagEt YL AW .S bonded fiff '%? R a
plurality of 5ead. AQn@hciiecsfnasfkaiblnﬁgOEtsbrﬁ'Gofo ls%d IE/ItdSlGﬁ 1b11§!{1 Ea :
each having a tétcmrn@lcqaoﬂthhomclnéeara leddeps-t oelstmnsjursefrmxdmhqbwpmx@ma@amsal 'GL

chi p supporti ngszE‘ of g yingle Sa‘dkfﬁﬁ‘ﬂ ‘°é.‘§°i: ¢l aim
2 ininits un amioussee ofdres%len m‘t co }1;115 a'vﬂmﬁ ﬁn éﬁgﬁ

Wres are bOﬂdEdlp@(bIﬁﬁg)l’phdl ngxdpadplamitysaj deadertonan 1mr[ﬁ)i'tlbﬂsof allekd aﬁgafllaﬁca (y
15 of sai d | eadfifgpmgaghshavig gﬁd Ipaqﬁlalll nml ahqndasa:@m condyetor gbiper i zed by

the steps of bm ¢ supportm S§ é th (gdfl ai to
said chip SUppogdppomn;resm\fﬁm i ltrasbd?bn% 3 ﬁggiﬁg?engg@;a?@dg%
supporting pdf efnwid lead ﬁngﬁmnb&maﬂhnﬁ’atehﬁbn Agent s, sal dterm naI port| ons of

said |lead fi ngeF%P characterized by thg siEpyypf BpndinRoad
rel ationship, Wi ‘°°@g%)§°1§3f§13 hﬁg Ssa%oi}rfgas;apf Jon e;’/\g’g E& o n CPor Her
Maj esty' s Stati eierkymihll petond Yot Hﬁgleﬁisﬁ e on ( Abi ng Imfidd Gkoadl

Publ i shed at 2FhintPaommer @fftioosbip, 2pilSouitampt on Bui | Biomd, BROASIAN, V\132A 1AY

from whi ch copi es may,be, oht al

1 L[C
1, 338, 188 Published at The Pa%:tstt)aﬂiuggeg ?ﬁiﬁ:ﬁﬁé‘ffﬁs&nﬁ;}%{ iicfif 2 Ltd_ ?3ames as
shown to formthe so- ing said cdfﬁf“a’h‘&"rcq?‘eéf“ﬁ’tbf’&‘?%?ﬂ p bond| ng a call ed
dual -in-1ine arrangenent. plurality of connector w res between
sai d sem conductor chip and said term nal por- WHAT VE CLAIM | S -
tions of said lead fingers, and releasing said 5 1. A nethod of
assenbling a sem con- |ead assenbly to establish the non-coplanar 25

ductor device which includes a |lead as- relationship of said chip
supporting pad and senbly of the type forned from a single said termna
portions of said |lead fingers. continuous sheet of resilient nmetal conpris-
2. Anethod as clainmed in claim 1, in ing an outer frame, a sem conductor
chip which each connector wire is bonded first 10 supporting pad, and a
plurality of lead to a termnal portion of a |ead finger and 30 fingers
each having a term nal portion near then to said sem conductor chip. said
chip supporting pad, said | ead assenbly 3. Anethod as clained in claim
2, ininits unstressed condition having said chip which said connector
Wi res are bonded supporting pad and said termnal portions wultrasonically.
15 of said |ead fingers in non-coplanar relation- ship, characterized by

the steps of, bonding For the Applicants: a sem conductor chip to
said chip support - MATTHEWS HADDAN & CO., ing pad, forcing said chip
supporting pad and Chartered Patent Agents, said term nal portions
of said |lead fingers 33 Elnfield Road, 20 into copl anar

rel ati onshi p, while maintain- Brom ey, BRI 1SU. Printed for Her

Maj esty's Stationery Ofice by Burgess & Son (Abingdon), Ltd.-1973.
Publ i shed at The Patent O fice, 25 Sout hanpton Buil di ngs, London, WC2A 1AY
from whi ch copi es may be obt ai ned.



