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1 SYSTEM APPARATUS, AND METHOD: FOR CONNECTI NG A SEM CONDUCTOR CHI P $Efﬁ Yoy
THREE- DI MENSI ONAL LEADFRAME TECHNI CAL FI ELD OF THE_ | NVENTI ON This i nvefokgrp¢—Y
rel ates generally to the field of integrated circuits, and nore
particularly to a system apparatus, and nethod for connecting a
sem conductor chip to a three-di nensional |eadfrane. 2 BACKGROUND COF THE
| NVENTI ON A | eadfrane may be electrically coupled to an integrated circuit
during an aspect of the fabrication of an el ectronic conponent. Methods for
coupling the-leadframe to the integrated circuit include wi re bonding such
as-ball bonding or wedge bonding. The 5 | eadf rane, integrated circuit,
and bond wire may be encapsul ated by. a plastic nolding process to forma
package. Bonding with bonding wire entails securing a bonding w re between
a contact or a bond pad on an integrated circuit and a bonding site or
target on a lead tip of a lead or lead finger on a | eadfranme. As the

di stances between bond pads on integrated circuits are 10 reduced, the
size of the integrated circuit die can be reduced while produci ng
substantially 1

SYSTEM, APPARATUS, AND METHOD FOR CONNECTING A
SEMICONDUCTOR CHIP TO A THREE-DIMENSIONAL LEADFRAME

TECHNICAL FIELD OF THE INVENTION

This invention relates. generally to the field of integrated circuits, and more

particularly to a system, apparatus, and method for connecting a semiconductor chip to
~ a three-dimensional leadframe.



equal performance and using less silicon. Many | eadfranme manufacturing
processes have a limt on the mninumw dth of the netal |ead and the

di stance between | eads that can be produced. To accommodate the snaller

di stances between bond pads, the bonding sites on the | eads have becone
nore 15 renote fromthe sem conductor die as the die size has been
reduced. To provide for closer |eads or nore dense | eads at the sane

di stance, three-dinensional |eads have been devel oped. For exanple, United
States Patent 4,987,473, entitled Leadf rame Systemw th Milti-Tier Leads,
di scl oses |l ead tips that have been bent upwards and sone bent downwards
into different planes to provide for_denser packagi ng of |lead tips wthout
fear 20 of electrical shorts. The '473 Patent does not disclose or

, Of nanufacturlno multi-level |leads or an efficient
bondi ng t echni i 4Ok 28s have al so been utilized in an

effort to mninize wmﬁ%aﬁay we@aﬂmﬁye&sam&ﬁoqﬂrAtggz&aarémé duril 0 838"

packagi ng a sem conductor chip. For exanple tates Pate
5,530, 281, ent iof the fabvigation Bianctlecteenit WDM\AMethOIdn@r@oe;dmgﬂle leadﬁWmeeothe

S ti di f f
our pose. The - JHEBET oRe iGRRLGE e Yohds IR RallBRRURE Ar wpfitciontPe
for makirg [ eatkadframé dntehrradi drguit, and b6ikd Wita ity bdencipsilpE by a gfastap:abmngg

bondi ng wires between_| ead tjps and bond pads, a heating bl ock may be used.
For exanpl e, URFF&ﬁt%ﬁﬁPE%WFEé§nt 5,558,267, entitled Mat For Die 30

Pad Cavity in Bond BbadingdRitBadiRg wite Qhtails é’éﬁhx‘ﬁ{k 4 BonldBg HiRYethéed altBhaL!br' O

al | purposes,

a bond pad on an integrated circuit and a bonding site or target on a lead tip of a lead or
lead finger on a leadframe. As the distances between bond pads on integrated circuits are

10 reduced, the size of the integrated circuit die can be reduced while producing substantially
equal performance and using less silicon. _

Many leadframe manufacturing processes have a limit on the minimum width of
the metal lead and the distance between leads that can be produced. To accommodate the
smaller distances between bond pads, the bonding sites on the leads have become more

15 remote from the semiconductor die as the die size has been reduced. To provide for
closer leads or more dense leads at the same distance, three-dimensional leads have been
developed. For example, United States Patent 4,987,473, entitled Leadframe System with
Multi-Tier Leads, discloses lead tips that have been bent upwards and some bent
downwards into different planes to provide for denser packaging of lead tips without fear

20 of electrical shorts. The ‘473 Patent does not disclose or teach eﬁiciént methods of
manufacturing multi-level leads or an efficient bonding technique.

Three-dimensional leads have also been utilized in an effort to minimize wire
crossing and shorting during the fill process of packaging a semiconductor chip. For
example, United States Patent 5,530,281, entitled Wire Bond Lead System with Improved

25 Wire Separation, discloses a leadframe with three-dimensional leads for this purpose. The
‘281 Patent does not, however, disclose an efficient method for making leads or for
bonding to such leads. .

As an aspect of applying bonding wires between lead tips and bond pads, a heating
block may be used. For example, United States Patent 5,558,267, entitled Moat For Die

30 Pad Cavity in Bond Station Heater B_Iock,' which is incorporated herein for all purposes,



3 shows, a heating block to assist with bonding. The heating bl ock may be
heated by a heater as is known in the art. 4 SUMVARY OF THE | NVENTI ON
According to an aspect of the present invention, a system apparatus and
met hod for connecting a sem conductor chip to a | eadframe are provi ded t hat
address the shortcom ngs of prior devices and techniques. According to an
aspect of the present 5 i nvention a systemfor connecting a :

sem conductor chip to a |leadframe includes a three- dinensional |eadfrane
and a bondi ng support mechani sm having @ trough. According to an aspect
ofthe present invention the |eadfranme may have a first |lead having a first
base portion, a first lead tip, and a first |ongitudinal axis, a second

| ead having a skews)d Heatisg BlOEK {o3sistawisiebaiidihgl €F@ Hehting bidult maystedrardd by a

| ongi tudi nal axis, the first 10 and second | eads formed substantially
adj acent to eadfptéfatdyknodmdn the@msecond | ead having a stepped portion such
that the lead tips of the first and second | eads are separated in a
Z-direction and in a Y-direction (where the Y-direction is parallel to the
| ongi t udi nal axis :



of the leads and an X-direction intersects adjacent |eads). According to
anot her aspect of the present invention, the bonding support 15
mechani sm may i nclude a support body, with the trough forned on the support
body, and the trough having a first surface at a first elevation, the first
surface for supporting the second |ead tip, and the bondi ng support
mechani sm may i nclude a second surface, which is for supporting the first

|l ead tip formed on the support body at a second el evati on and substantially
adj acent to the first surface. Accordinggto another aspect of the present
20 i nvention a bondi ng support nechani sm may have an angl ed surface to
accommodate a stepped portion of a downset |ead of a | eadfranme. According
to anot her aspegin@IARYORTEESRVENTYSRL i on, a nethod for connecting a

sem conductor chip to a Ieadframe may include the steps of formng a

t hree-di nensi onal | esagprdimgeto aui aspectiof the presént inehtion, mgysten, iapparathesed mehdd on,

a first |ead tig first. 25 n axi s ng second
| ead having a secon(éndeﬁfa 2 semiconduaoé °§'é°cg’nali “’é@’amﬁ%e pﬁ?‘lvb&gnb%t gess the
| ongi t udi nal amh&ncaﬁﬂgy\bﬁ ds’ndrmevif:d:sfﬁﬂ tadhliques Qiofdad® dnOdsp@e of tRSfradahd al |y

adj acent to each other; formng a stepped portion on the second | ead; and
bondi ng | 8ad wi'FE8uQR ‘Eyﬁ‘é {m&mqﬂyg aﬁem'emcw chip e p lgdfrarae inpludes ajthrser ¢ p

of the first |efsleRbnl ibddiake ib { f b uppor t
mechani sm and pl aci né]1 t he segond Fde}gcf%t g"‘% gﬂ‘eagiggg%nggggaggﬁ | ead on a
second surface for ne‘@cerdmsm%nWfﬂhmmoﬂveaumdﬂea@wapmmverﬁmdmds m
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having a second base portion, a second lead tip, and a second longitudinal axis, the first

10 and second leads formed substantially adjacent to each other, and the second lead having
a stepped portion such that the lead tips of the first and second leads are separated in a
Z-direction and in a Y-direction (where the Y-direction is parallel to the longitudinal axis
of the leads and an X-direction intersects adjacent leads).

According to another aspect of the present invention, the bonding support

15 mechanism may include a support body, with the trough formed on the support body, and
the trough having a first surface at a first elevation, the first surface for supporting the
second lead tip, and the bonding support mechanism may include a second surface, which
is for supporting the first lead tip formed on the support body at a second elevation and
substantially adjacent to the first surface. According to another aspect of the present

20 invention a bonding support mechanism may have an angled surface to accommodate a
stepped portion of a down.s.et lead of a leadframe.

According to another aspect of the present invention, a tﬁethod for connecting a
semiconductor chip to a leadframe may include the steps of forming a three-dimensional
leadframe with a first lead having a first base portion, a first lead tip, and a first

25 longitudinal axis; forming a second lead having a second base portion, a second lead tip,
and a second longitudinal axis, and with the first and second leads formed substantially
adjacent to each other; forming a stepped portion on the second lead; and bonding lead
wires to the plurality of leads by placing the first lead tip of the first lead on a ﬁfst surface
of a ridge of a bonding support mechanism and placing the second lead tip of the second

30 lead on a second surface formed as part of a trough of a bonding support mechanism, and
applying bonding wires between the chip and the first lead tip and second lead tip. |



5°A techni cal advantage of the present invention is that three-di nensional
| eads nay be efficiently manufactured and bonded to a sem conductor chip.
Anot her technical advantage of the present invention is that the trough of
t he bondi ng support nmechanismfacilitates positioning of the |eads with

respect to the bondi ng support nechanism 5 Anot her techni cal
advant age of the present invention is that a bonding support nmechanismis
provided that is relatively easy to nmanufacture. 6 BRI EF DESCRI PTI ON OF

THE DRAW NGS For a nore conpl ete understsandi ng of the present invention,

t he objects and advantages thereof, reference is now nade to the foll ow ng
descriptions taken in connection with the acconpanying drawings in which: 5
FIGURE 1 is a plan W eMnRhl aBvantadbft

present invention; FIGJRE 2a@v gg ers g%ﬁgveeq%}gi\?v&o a?eeatgfsﬁg%ﬁlong“ée%g‘fatyane
for bonding ac (boreﬁm@tlyonmnfaammdwnddfondabtqoa samindnduntoe nhxpo rAnoHithRlEniBali s a

plan view of a a vanEa'gg of t?le presen mvetl;t%rrrlels Ihg.{ thg?r%glglg]gf the go ng s%pport mechanism

facilitates positioning of the leads with respect to the bonding support mechanism.
5 Another technical advantage of the present invention is that a bonding support mechanism

is provided that is relatively easy to manufacture.



10 " aspect of the present invention; FIGURE 4 is an el evational, side
view of a portion of the leadfrane shown in FIGURE 3; FIGURE 5 is an

el evational, end view of a portion of the |eadfranme shown in FIGURES 3 and
4; 15 FIGURE 6 is a perspective view of a portion of a bonding
support system according to an aspect of the present invention;, FIGURE 7 is
a plan view of a systemfor connecting a sem conductor chip to a | eadfrane;
FIGURE 8 is a cross-sectional view of the éystem of FIGURE 7 taken al ong

e

line 20 8-8; and FIGURE 9 is a perspettive view of another support
mechani sm according to an aspect of the present invention. 7 DETAI LED
DESCRI PTI ON-OF TI—&% 1.Q -rred enbodi ment of the present
invention and its HAWINGSd by referring to FI GURES 1

through 9 of the drawipgs, mbaehﬁmawa@n@deﬁstmnn@%mﬁ@gm&aﬁ xﬁdekﬁo:éeﬁe objects and

correspondi ng parts of the various draw n
advantages thereof, reference is now made to the. foﬂomng descnptlons taken in

connection with the accompanying drawings in which:
S FIGURE 1 is a plan view of a leadframe according to an aspect of the present
invention;
FIGURE 2 is a perspective view of leads on a leadframe for bonding according to
an aspect of the present invention;
FIGURE 3 is a plan view of a portion of a leadframe for bonding according to an
10 aspect of the present invention;
FIGURE 4 is an elevational, side view of a portion of the leadframe shown in
FIGURE 3;
FIGURE 5 is an elevational, end view of a portion of the leadframe shown in
FIGURES 3 and 4;
15 FIGURE 6 is a perspective view of a portion of a bonding support system
according to an aspect of the present invention;
FIGURE 7 is a plan view of a system for connecting a semiconductor chip to a
leadframe;
FIGURE 8 is a cross-sectional view of the system of FIGURE 7 taken along line
20 8-8; and |
FIGURE 9 is a perspective view of another support mechanism according to an

aspect of the present invention.



5° Referring to FIGURE 1, a leadframe strip 10, which has

| eadf rame 12 fornmed according to an aspect ofthe present invention, is
shown. Leadfrane 12 has a nunber of basic | eadfrane features 14 incl udi ng

| eads 16, which will allow the final package to be electrically coupled to
el ectronic systens. Leadfrane-12 is forned with a plurality of leads 18. In
a center portion of Ieadfrane 12 is a die pad or paddle 20 on which a 10"
sem conductor chip 22 is attached. Die pad.,20 is supported by a plurality
of securing | eads or straps 24. Senlconduc?or chip 22 has a plurality of
bondi ng pads 26 on a surface. Bond pads 26 may be electrically coupled to

| eadf rame 12 by t nggggﬁﬁggggﬁgggﬁ#§ﬁ%betmeen the plurality
of | eads 18 and tgglgggé?%gé%%é? ! i nvol vi ng bonding wire
28 may be nmade by any THe ﬁeféﬁﬁ@&hbéﬂim&t&@ﬂﬁh?@&n&ﬁvenﬂon%h@hs @divaﬁﬁ &s 2OBEk NY

or wedge bondi ng. r‘é’@e | eads 18 are_supported during bonding b ondi ng
support mechani snigersigod by sefeiag te F # ldbsoyeh Piob thefrawings, & @alg being

Referring now to FL&R a% ;on of leadframe 12
is shown, and in partlglﬁlgg?&ogﬁﬁp}g Sgéﬁ %{r oxn\gv% Pd%rté% ity of |leads 18

( FI GURE 1) are shown. Referciag keBHURE d, s leadftariostrip | lmsmathamteaqﬁﬁuqm)me&medjt
it is to be under hat t he 20 descri on of t y
appl y anal ogousl yo%or&qg mxrasqeﬁtetfglrmttng,vewor},gsash % 25?‘%%1 r&b"n?
second | ead 32, abasicldadfraine &aaireaélmmﬁ.tgxesus 116, which AR B0 the FhalpabioRd td b

or lead tip 36, a,ste or epp;ijm tlon 38, and a | ead base portion 40.
Second | ead 32 ha@"'qt ypled:to decadbame b, isformedswigh & ipluralisyi 080,

third I ead 34 hagegys! l%adIrF 4 Qerﬁ'é npd?n 89([&15%6'@@% (Bﬁg&& gp p?iﬁi’le f@g%%vhlc%aéj

base portion 50. Stepped portions 38 an or med
nunber of t@chni wemmomlmlsmga@wéa&spammsnmom bipiarpiurality ofsecunng

leads or straps 24. Semiconductor chip 22 has a plurality of bonding pads 26 on a surface.

Bond pads 26 may be electrically coupled to leadframe 12 by the application of
bonding wires 28 between the plurality of leads 18 and the bonding pads 26. The
~ connections involving bonding wire 28 may be made by any of a number of techniques
15 such as ball bonding or wedge bonding. The leads 18 are supported during bonding by
a bonding support mechanism as will be described in connection with FIGURES 6-9.
Referring now to FIGURE 2, a perspective view of a portion of leadframe 12 is
shown, and in particular, three leads from the plurality of leads 18 (FIGURE 1) are
shown. Three leads are shown for illustration purposes, but it is to be understood that the
20 description of the three leads may apply analogously to all of the plurality of leads 18.
A first lead 30, second lead 32, and third lead 34 are shown. First lead 30 has a bond tip
or lead tip 36, a step or stepped portion 38, and a lead base portion 40. Second lead 32
has lead tip 42 and a lead base portion 44. As with lead 30, third lead 34 has a lead tip
46, a step or stepped portion 48, and a lead base portion 50. Stepped portions 38 and 48
25 may be formed by any number of techniques such as adding creases, bending, arching or
otherwise causing the leads 30 and 34 to have portions in different planes with respect to
the Z-axis for the axis orientation shown at reference numeral 52. The end portion of
each lead 30, 32, and 34 where the lead tips 36, 42, and 46 are found may be referred to
as the terminus portion of each and reference.d 54, 56, and 58, respectively.
30 An insulating material or tape such as a polyimide tape 60 may be applied on the
base portion 40, 44, and 50 of the leads -30, 32, and 34. Tape 60, among other things,



ot'’herwi se causing the | eads 30 and 34 to have portions in different planes
with respect to the Z-axis for the axi's orientati on shown at reference
nuneral 52. The end portion of each lead 30, 32, and 34 where the |ead tips
36, 42, and 46 are found nay be referred to as the term nus portion of each
and referenced 54, 56, and 58, respectively. 30 An insul ating
material or tape.such as a-polyimde tape 60 may be applied on the base
portion 40, 44, and 50 of the |eads 30, 32, and 34. Tape 60, anobng ot her

t hi ngs, provi des nmechanical stability 8o the |eads 30, 32, and 34. The
base portions 40, 44, and 50 nmay be substantially coplanar in the area
where polyimde tape 60 is applied. Bonding wwre 28 may be attached to the

l ead tips 36, 42proaidds téchaniBal Sability. to e IEadsFON, 3he PP ThPBUsE portions 4D, a8 hnd8
on sone of the Iggds, e.qg. leads 30 and 34, 1t is 5 possi ble to place
O magge s

the lead tips, ed' tantialy caplanar fp the aise whemaalyimideitsperGRds seplied| ane f or
the axis orientation SHfuMk ®ire 2% mayhé hitacRELW ‘“ﬁ@@@%ﬁﬁgﬁg%ﬁlﬁaﬁ%ﬁ@m By .

bet ween bonding sites or |ead tips 36, 42 and the cleara
in the Z-directi fovmifgostepired partians 38iand #8tonmonehafithe keadS2)g, leads 30 hmeld4, dt &i ne

o ohed | eal ek M i 1% 5L Pl sl s L MEp b pond
bondi ng wires 28thelakisidiefiation showatls3, eHileWréviding Adequity,cleaiade BitRv¥ak tonams
view, and end el evational view respectively for the portion of |eads 18 of
FIGURE 2. It shotiesioreadfps 36 45. Because of the clearance in the Z-direction (for the axis
orientation shown at 52), it allows a fine pitched leadframe 12 having leads 18 relatively
close to the plurality bond pads 26 on chip 22, and this, among other things, allows

10 shorter bonding wires 28.

FIGURES 3, 4, and 5 show a plan view, side elevational view, and end elevational
view respectively for the portion of leads 18 of FIGURE 2. It should be noted that a
pattern of offsetting every other lead with a step, e.g., 38 and 48, is suggested, but other
patterns of offsetting leads 18 may be used.

15 “There are a number of ways in which one might manufacture a leadframe, such as
leadframe 12, according to the present invention. A coiled metal material for the
leadframe strip may be etched or stamped to form leadframe features, e.g. 14 in FIGURE
1. The leadframe can ihen go through a plating process. Next, the leadframe may be cut
and offset. The leadframe may be cut to an appropriate length for its application, and the

20 die pad, e.g. 20 in FIGURE 1, may be offset by displacing securing leads 24 in a
Z-direction to account for a chip, e.g. chip 22. A number of the leads may be then
downset or offset, e.g. a number of the plurality of leads 18 in FIGURE 1, to produce a
higher density of leads by utilizing separation in the Z-direction for the orientation 52
shown in FIGURE 2.

25 According to one aspect of the present invention, stamping processes are used to
form leads having an offset. Two process additions — line punching and offsetting — may
be added to the leadframe manufacturing process. Punching may involve separating
material and not actually removing material. The offsetting step involves downsetting
altemnate adjacent leads in the Z-axis either during the stamping process or during the die

30 pad offset process. A chemical etch could be used for some of the separation if desired.



pattern of offsetting every other lead with a step, e.g., 38 and 48, is
suggested, but other patterns of offsetting |eads 18 may be used. 15

There are a nunber of ways in which one nmight manufacture a |leadfrane, such
as |eadfrane 12, according to the present invention. A coiled netal

material for the |l eadfranme strip nmay be etched or stanped to form |l eadfrane
features, e.g. 14 in FIGURE 1, The | eadfranme can then go through a plating
process. Next, the |eadfranme nay be cut agd of fset. The | eadfranme may be
cut to an appropriate length for its application, and the 20 di e pad,
e.g. 20 in FIGURE 1, may be offset by displacing securing leads 24 in a

Z-direction to accoun or. a chi hip.2 A nuynber qf the | eads may
be then downset or *"@ < °§t°‘§f%§$§8rt%8 ‘Q‘E"hio ﬁ?u‘f"él%“t'?ay formed by paing a
FIGURE 1, to prog rbéegs'ls &ﬁorﬁfofklﬁq@a?iﬁli}ﬁe% Fdrhﬂéal?ﬁ 36 E3920 3080t "

the Z-direction fo e orlentatlon 52 shown in

According to onea@yp@emgmlthaé pprtiegdAH(FIGIVRE 1) ﬂmughtthmngolplpodﬁ,s@esn@ice
used to formlea s i tians | i,n une ng
and of fsetting %&% ‘J‘&‘gégg [{L‘St?'%m;ead rée)ffrir;gb d&ﬁ@?ﬁ‘r"lnr?gthﬁrl%ac g9
Punchi ng ney i nvaz va.dsaap@irg frowg tlmttentloatlthastdpsmx a:&t:wabﬂngh #s piodRidnitg the base

"o the - axi s of PABPA0ATp. inibeloa 5F 6 4 sebid mdy Celrmoitin wineis esg or
Eggagg I Isgtn :o][ og ggiu?gg\pfdm TRY shRr nay Vel uled o HSBLuf B8d ROMEHIRE 14288 30 and 34
relative to lead 32 with respect to the Z-direction for axis orientation 52. Note that while
FIGURE 2 shows distinct bending points forming steps 38 and 48, a more gradual bend
10 or displacement may be used and may result from the shearing process.

Referring to FIGURE 6, a system 270 for connecting a semiconductor chip to a
leadframe is shown. System 270 may include leads 130 and 132 and bonding support
mechanism 202. The bonding support mechanism or heating block 202 may be used to
assist and provide support during bonding of leads, for example leads 130 and 132.

15 Support mechanism 202 includes support body 215 formed with surfaces that will be
described below.

Lead 130 has a bonding or a lead tip 136, and lead 132 has lead tip 142. Leads
130 and 132 have base portions 140 and 144, respectively. Lead 130 has a stepped
portion 138. Insulating material or tape 160, e.g., polyimide tape, is applied on the base

20 portions 140 and 144 of leads 130 and 132. Bonding wire 128 may be coupled to the lead
tips 142 and 136 while the leads 130 and 132 are supported by mechanism 202. It will
be appreciated that leads 130 and 132 are analogous to those shown in FIGURES 1-4.
Leads 130 and 132 are shown held in place against support 202 by a clamping
mechanism 200. Clamping mechanism 200 may be positioned just outboard of tape 160.
25 Clamping mechanism 200 may securely hold leads 130 and 132 on a bonding support
mechanism 202 during bonding. Bonding support mechanism 202 is formed from a
support body 215 that accommodates the separation in a Z-direction of adjacent leads 130
and 132,
Lead tip 136 of lead 130 rests upon a first support surface 204 of bonding support
30 mechanism 202. Surface 204 is at a first elevation, which refers to a Z-axis location for
the same axis orientation 52 of FIGURE 2. Lead tip 142 of lead 132 may rest upon a



9 Wth reference to FIGURE 2, the |eads 30, 32, and 34 may be forned by
using a bl anking process to separate portions of the leadfrane to form

| eads 30, 32, and 34 from about the external |ead portion 16 (FI GURE 1)

t hrough the base portion 40, 44, and 50, where for |leads 30 and 34 the
steps 38 and 48 begin. The portion of the |eadfranes 30, 5 32, and 34
going fromthe start of the steps 38 and 48, which is proxi mate the base
portions 40 and 50, to the lead tips 36, 42, and 46 may be forned by using
a shearing or |ancing process. The shearsloray be used to both cut and to
di spl ace Il eads 30 and 34 relative to lead 32 with respect to the
Z-direction for axis orientation 52. Note that while FI GURE 2 shows

di stinct bendi ngsqeonditsapgodr Birfige 206,038 iafoinita, orfla ridge L1 a6lUBdndRENEippSt

or displacenment may he used and may result fromthe shearing process.
Referring to Fl GB%"’G?‘“ 40% \SepQndh supRortrsuitace dPis at 3 srgond devatienndnengled spPertt o

a | eadl rame s kgt (Byal SEMRIA Rch Ul SRARIIGIS A phitr (8 hORENS

support nechani sm 202. Thé bondi n? support mechani sm or
may be used to asppest susfack Wil anay de fosmerhon bodsl @1 3 fog supporting ghedfasd partisgs F40rand

body. 215 1armed i tady 30ad197, it ke 788 35T sHO Goob il Skl maURRR o
bondi ng or a | eazbwill pt@de support forlead Iips 136 a2 R duriag Wbonting Beockslo &t 132
have base portiops 140 and 1ﬂ4, rgfgectivﬁg%. Lead 130 has a st&pped
portion 138. | nstirest Hiahmiebepealoped by & ppiliasnof abepdingdaely iAhird suegse onibedy
appl i ed on the bzasqnzﬁeproﬁdmskﬁmﬁéégggggd#ésﬁswhmﬁ&% ok 832

Bonding wire 128 may "be coupled to the .
Referring now to FIGURES 7 and 8, a system 370 for connecting a semiconductor

10 chip to a leadframe such as leadframe 12 (FIGURE 1) is shown. System 370 may include

leads, such as leads 330, 332 and 334, involving a separation in a Z-direction (for

orientation 52 in FIGURE 2) and a bonding support mechanism 202. For purposes of
illustration, bonding wire 328 is shown connecting bonding pad 326 on chip 322 to first
lead 330, and bonding wire 329 is shown connecting a pad 327 on chip 322 to a second
15 lead 332. Other bonding pads on chip 322 are not shown. Chip 322 is shown on a die
paddle 372 with a die-attach adhesive 374 between chip 322 and die paddle 372.
As shown best in FIGURE 8, chip 322 and paddle 372 along with the leads, such
as leads 330 and 332, are accommodated by bond support mechanism or heating block
302. Supporting mechanism 302 rﬁay be formed with a support body 315 having features
20 as will be discussed below. |
Bond support mechanism 302 has a trough 303 with a first surface 304 for
receiving and supporting the downwardly displaced leads such as lead 330. As shown in
FIGURE 7, trough 303 has a longitudinal axis 301 substantially perpendicular to a
longitudinai axis of the leads, such as axis 305 of lead 309. First surface 304 is formed
25 at a first elevation, which refers to a location with respect to the Z-axis for the same axes
orientation 52 shown in FIGURE 2. Adjacent to first surface 304 is an angled surface 310
that is shaped to accommodate the bend or curvature of stepped portion 338 of the
downwardly displaced leads, such as lead 330. Support mechanism 302 has a second
surface 306 for supporting the straight or planar leads, such as lead 332. The second

30 surface 306 is formed at a second elevatipn.



ti'ps 142 and 136 while the | eads 130 and 132 are supported by nmechani sm
202. It will be appreciated that | eads 130 and 132 are anal ogous to those
shown in FIGURES 1-4. Leads 130 and 132 are shown held in place against
support 202 by a cl anmpi ng nmechani sm 200. d anpi ng .mechani sm 200 may be
positioned just outboard of tape 160. 25 Cl anpi ng nmechani sm 200 may
securely hold | eads 130 and 132 on a bondi ng support nechani sm 202 duri ng
bondi ng. Bondi ng support nechanism 202 is formed froma support body 215

t hat accommodates the separation in a Z-dikrection of adjacent |eads 130 and
132. Lead tip 136 of lead 130 rests upon a first support surface 204 of
bondi ng support 30 mechani sm 202. Surface 204 is at a first el evation,
which refers to a Z- aAdpcémma:elcond sudice 306 is athirdosurfacend T6efot sitpporting diecfaddle

T ace. 206, i 412 ik cBb 325 e i Baphase SSorbl B hire oo B¢ Jeaith Sz,

202. Second SUIDIOEE&s 330 53 Qnd 9, infay Bk secubedE Reld a@liBY airF28s 304N368)2h€ 9163 bpROT t
surface 210 nay be angfed to match the bend or curvature of stepped portion

138. A base supp@lﬁmp@ameabﬁ@lsmgumcmmmm F¥GYREST. supporti ng
t he base partions 14 f]‘iﬁlﬁl d ces
204 and 206 of bondi 25 support ne&ﬁ’;gﬁ&xs'n#}g@igéo ﬁriot\/h%ﬁé s%%ég@t&i or fl ad

tips 136 and 142322,)andsyppdremébadsnn302)batdes o bc)umdasstmd that support mechanism 302
e would be extended and mirrored to accommodate all the leads associated with chip 322.

System 370 allows for the chip 322 and paddle 372, along with leads such as leads

330, 332 and 334, to be placed on top of support mechanism 302 which, because of the
10 aligning of surfaces such as step 338 with surface 310, allows for easy positioning of chip

322 and leads 330, 332 and 334 with respect to support mechanism 302 and provides

appropriate bonding support. Once bonding is complete with bonding wires 329 and 328,

the chip paddle 372, chip 322, and lead fingers 330, 332 and 334 may be removed from

the support mechanism 302. Support mechanism 302 provides for quick aligning and full
1s support during the bonding process.

The use of continuous trough 303 is made possible by the lead tip of the
downwardly displaced leads, such as lead tip 336 of lead 304, being pulled back away
from the lead tips of the planar leads, such as lead tip 342 of lead 332. Manufacturing the
leads, e.g. 330, 332, 334, with this feature allows for their placement in mechanism 302

20 as shown in FIGURES 7 and 8. If a displacement is not as complete, a comb-like
approach may be used as shown .in FIGURE 9.

Referring now to FIGURE 9, a lead 432 that is substantially planar is shown
adjacent to downset lead 430. Lead 430 is downset with a stepped portion 438. Leads
430 and 432 are shown in use with bonding support system 470 that includes a bonding

25 support mechanism or heating block 402. Bonding support mechanism 402 has a first
surface 404 for supporting first lead tip 436 of lead 430. Bonding support mechanism 402
also includes a second support surface 406 for supporting lead tip 442 of lead 432.

Surface 406 may be sized and configured to be smaller than lead tip 442.
A clafnping mechanism 499 is shown holding leads 430 and 432 against support
30 mechanism 402 with the clamping positioned just outboard of tape 460. With the support
provided by surfaces 404 and 406, bonding wires 428 ahd 429 may be readily attached.



forces that may be devel oped by a capillary of a bonding tool. Athird
surface on body 215 may be provided to support the chip paddle as shown in
FIGURES 7 and 8. Referring nowto FIGURES 7 and 8, a system 370 for
connecting a sem conductor 10 chip to a | eadframe such as |eadfrane 12
(FIGURE 1) is shown. System 370 may include | eads, such as |eads 330, 332
and 334, involving a separation in a Z-direction (for orientation 52 in

FI GURE 2) and a bondi ng support mechani sm 202. For purposes of
illustration, bonding wire 328 is shownlZonnecti ng bondi ng pad 326 on chip
322 to first |lead 330, and bonding wire 329 is shown connecting a pad 327
on chip 322 to a second 15 | ead 332. Ot her bondi ng pads on chip 322 are
not shown. Chi AltBaZshH EIGUREW anty shoshsetwoaldadse it3 20 be tuhdastdod that tteddondaipesi ve

374 between chip 322 and di add| 72.. As shown, be ' | GURE 8, ¢chip
322 and paddl e ?‘Tﬁieﬁh?ﬂs%“ﬁ%g‘ﬁﬁ‘ée ‘ﬁ'@gﬁ’é‘?d ‘QGSFP‘%EBO‘?%%%£°€3‘§?)E§¥?&J‘C%2W e
accommodat ed by chipnglcis sy 3228THIGOREM. OF heating bl ock 302. Supporting
mechani sm 302 may be fornmed with a support body 315 having features 20

as w |l be di scussedithouphyihe imeriign bashsen partigulary shovn apd desaabed by thedfotpgoing 3
ith a figst for. % ' RMQ@E I
\élv: spl :ceI Feazgétéﬁegﬁdeg%‘hnégr t g@g@é 'ﬁgg%ﬁ%\%tﬁ Hg%m%&gtg Pgugh l}fsr a

| ongi t udi nal arhadg&0d formbant datail alaly be mexdp svithiost departing franl the gpititeahidsedpeati s of
t he | eads, sucg,gas axi s i@ﬁﬁ%ﬁ'%@g t809. Fiera‘ftl- .surface 304 is forned 25

at a first el etStPGRHO i3 qefinpdsby; the apnegded SYMSwi t h respect to the z-axis
for the sane axes orientation 52 shown in FIGJRE 2. Adjacent to first

surface 304 is an angled surface 310 that is shaped to accommbdat e the bend
or curvature of stepped portion 338 of the




downwar dl y di spl aced | eads, such as |ead 330. Support mechani sm 302 has a
second surface 306 for supporting the straight or planar |eads, such as

| ead 332. ‘The second 30 surface 306 is fornmed at a second el evati on.
Adj acent to second surface 306 is a third surface 376 for supporting die
paddle 372 with chip 322. The third surface is forned at a third el evati on.
The | eads, such as |eads 330, 332, and 334, nmay be securely held agai nst
surfaces 304, 306, and 310, by-a cl anpi ng mechani sm such as cl anpi ng
mechani sm 200 of FIGURE 6. 5 ABGURES 7 and 8 only show a portion
of chip 322, the | eads associated with chip 322, and support nechani sm 302,
but it is to be understood that support nmechani sm 302 woul d be extended and
mrrored to accoWwHABRISCEAIMEDdS] eads associated with chip 322. System 370

allows for the chip 322 and paddle 372, along with | eads such as | eads 330,
332 and 334, to be plhaced %ﬁgtf"‘é} or senRegting 3 § HﬁPgﬁi’%W\ﬁPfﬂ@ﬂ‘F'%ém of
t he 10 al i gr@d&q,,g{,,F}surfaces such as step 338 with surface 310, allows

for easy positioning of chip 322 and | eads 330, 332 and 334 with respect to
support mechani sm 302 threg-dimensiotd deadfrpme petnpaistngyondi ng support. Once

bond! g1 sgooplee, v 1 4o gt 38 °0l Sgher ooRlid R 2881
mechani sm 302. Supporibngiedinalaxsm 302 provi des for quick aligning and ful
15 support during the abs%gg[{(p fdad Ov?x?gs a ‘second base portion, a second lead tip, and a
second longitudinal axis,
the first and second leads formed substantially adjacent to each other, and
10 the second lead having a stepped portion such that the lead tips of the first
and second leads are separated in a Z-direction and in a Y-direction (where the
Y-direction is parallel to the longitudinal axis of the leads and an X-direction intersects-
adjacent leads); and
a bonding support mechanism for holding the three-dimensional leadframe during
15 . bonding, the support mechanism comprising:
a support body,
a trough formed on the support body, the trough having a first surface at
a first elevation, the first surface for supporting the second lead tip,
a second surface formed on the support body at a second elevation and
20 substantially adjacent to the first surface, the second surface for supporting the
first lead tip, and

wherein the first elevation and second elevation are displaced from each other.

2. The system of Claim 1 wherein the bonding support mechanism further

25 comprises a third surface formed on the support body at a third elevation for receiving a
die paddle.

3. The system of Claim 1 further comprising a clamping mechanism for

holding the three-dimensional leadframe against the bonding support mechanism during
30 bonding.
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The use of continuous trough 303 is made possible by the lead tip of the
downwar dl y di spl aced | eads, such as lead tip 336 of |ead 304, being pulled
back away fromthe lead tips of the planar |eads, such as lead tip 342 of

| ead 332. Manufacturing the |eads, e.g. 330, 332, 334, with this feature
allows for their placenent in nechanism 302 20 as shown in FlI GURES 7
and 8. If a displacenent is not. as conplete, a conb-like approach nmay be
used as shown in FIGURE 9. Referring nowto FIGURE 9, a |lead 432 that is
substantially planar is shown adj acent tojgownset |ead 430. Lead 430 is
downset with a stepped portion 438. Leads 430 and 432 are shown in use with
bondi ng support system 470 that includes a bonding 25 support
mechani sm or heating Rkl ockT4® ' 0 S : '
surface 404 for supporting fi r%;s%eﬁf%lﬂtﬁ} E%%E%%hg}ggg%%é%@%ﬁ%&sﬁggﬁt
mechani sm 402 al sempnsesaaangled susonformed pothe sippért bedyladjackatr the i surfica dor

lead tip 442 of | . rf 6,. TR e sized and configured to be
smal | er than | eaég%’?‘b'é%%ﬂ‘.‘ggﬁe8@@%&%&‘%6%%%@%&?“2‘5’55@ s shown hol di ng | eads

430 and 432 agai nst support 30 mechani sm 402 with the clanping

positioned just outboard of tape 460. Wth the support pravided by surfaces
404 and 40é bondi ng 3,. resjrhezéysé?fﬂ of SJatp } YfEefF'éafg? I‘V“&gt"iéh‘é&?“dmg sypport

ﬁlo tn 2?‘;3“ FI GURE Snefidrisns R  U0With @RS Saxid that 3 'sObsBRMY0 BES LR L N8 thk st

longitudinal axis of the first lead when the first lead is placed on the bonding support

mechanism.

10 6. The system of Claim 1 further comprising a third surface formed on the
support body at a third elevation and wherein the first elevation, second elevation, and

third elevation are displaced from each other.

7. The system of Claim 1 wherein the bonding support mechanism further
15 comprises a ridge formed on the body adjacent the trough and wherein the second surface

is formed on the ridge.

8. The system of Claim 1 wherein the bonding support mechanism further

comprises a fourth surface formed on the support body proximate the first surface, the

20 fourth surface for supporting a base portion of a lead when placed on the support
mechanism.

9. The system of Claim 1 wherein the bonding support mechanism further
comprises:

25 an angled surface formed on the support body adjacent the first surface for

accommodating the stepped portion of the second lead;

a fourth surface formed on the body proximate the first surface, the fourth surface
for supporting the first base portion and second base portion;

a ndge formed on the body adjacent the trough; and

30 wherein the second surface is formed on the ridge.
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support nechani sm 402 may be duplicated to accommopdate all of the |eads
necessary for a chip, such as chip 322 of FIGURE 7. Although the invention
has been particularly shown and described by the foregoing detailed
description, it will be understood by those skilled in the art that various
ot her changes in formand detail may be nmade w thout departing fromthe
spirit and scope of the invention, which is defined by the appended cl ai ns.

13 WHAT IS CLAIMED IS: 1. A system for connecting a sem conductor chip
to a |l eadfranme, the system conprising: a thiree-di nensional | eadfrane
conprising: 5 a first lead having a first base portion,

afirst lead tip, and a first longitudinal axis, a second |ead having a
second base portion, a0secThesysearofiCliim hadieRinsthe bodlidgosugpdrt eietigdnistfuthert he
first and second | eads forned substantially adjacent to each other, and 10
t he second | ead MEPPHGSa stepped portion such that the lead tips of the

12 :NLZ ﬁ ea?ﬂes econd | eads;pifpieRmasd Riimbd of the Sipp8RHoa] adatknt Pheficde Hlicfa8€ ¥dON
accommodating the stepped portion of the second lead,

5 a fourth surface formed on the body proximate the first surface, the fourth surface
for supporting a base portion of a lead when placed on the support mechanism;
a ridge formed on the body adjacent the trough; and wherein |
the second surface is formed on the ridge,
_ wherein the first elevation, second elevation, and third elevation are displaced from
10 each other, and
wherein the trough has a longitudinal axis and the trough is formed with an
orientation so that the longitudinal axis of the trough is substantially perpendicular to the

first longitudinal axis.

A



Y-direction is parallel to the longitudinal axis of the |eads and an
X-direction intersects adjacent |eads); and a bondi ng support nechani sm for
hol di ng the three-dimensional |eadframe during 15 bondi ng, the support
mechani sm conpri sing: a support body, a trough forned on the support body,
the trough having a first surface at a first elevation, the first surface
for supporting the second |lead tip, a second surface forned on the support
body at a second el evation and 20 substantially adjacent to the
first surface, the second surface for suppprting the first lead tip, and
wherein the first elevation and second el evation are displaced from each

ot her. 2. The systemof Claim1l wherein the bonding support mechani sm
further 25 conpii. SeSA%oﬁdﬂgﬂxpﬁéﬁE%ﬁ‘aﬁﬁ{ mu@anmgea I@éﬂ?ﬁ%thaaggﬁ]aﬁ‘ﬁr a
third elevation for receiving a die padd he System o
further conprisi iRgdn esrmmish adfirstelongitwdinal Ms, dwdldﬂwmgettIMS,tﬂhceepmmwlamml
| eadf rane agai ns(.mlhg\%l&ondl ng support nechani smduring 30 bondi ng.
14 '
a support body;
5 a trough formed on the support body, the trough having a first surface at a first

elevation, the first surface for supporting a lead tip of a downset lead;
a second surface formed on the support body at a second elevation and
substantially adjacent to the first surface, the second surface for supporting a lead tip of
a planar lead;
10 a third surface formed on the supporti body at a third elevation for receiving a die
paddle; and

wherein the first elevation and second elevation are displaced from each other.

12.  The bonding support mechanism of Claim 11 further comprising an angled
15 surface formed on the support body adjacent the first surface for accommodating a

stepped portion of a downset lead.

13.  The bonding support mechanism of Claim 11 wherein the trough has a

longitudinal axis and wherein the trough is formed with an orientation so that the

20 longitudinal axis is substantially perpendicular to a longitudinal axis of a lead when placed
on the support mechanism.

14.  The bonding support mechanism of Claim 11 wherein the first elevation,
second elevation, and third elevation are displaced from each other.
25 ) i |
15.  The bonding support mechanism of Claim 11 further comprising a ridge
formed on the_, support body adjacent the trough and wherein the second surface is formed

on the ridge.

AT



4. The systemof Claim|l wherein the bondi ng support nechani sm further
conpri ses an angled surface forned on the support body adjacent the first
surface for acconmodating the stepped portion of the second |ead. 5

5. The systemof Claim|l wherein the trough of the bondi ng. support
mechani sm has a longitudinal axis that is substantially perpendicular to
the first |ongitudinal -axis-of the first |ead when the first lead is placed
on t he bondi ng support nechani sm- 10 6. The systemof Claim1
further conprising a third surface formed18n the support body at a third

el evation and wherein the first elevation, second elevation, ‘and third

el evation are displaced fromeach other. 7. The systemof Claiml

wherei n the bondi ng sugpor Thebadingiseppottinédigiisnt Of Claim ¢ 0 fiitHes &smtisins FBurth
formed on the bod adjgfacerit t he trough and wherein _the second surface is
formed on the ri gyeacegformed onthe suppoginhady proximate the fiest srface.rthe Fypdisugdace for

suppor t ”EChaniS%hﬁwrﬁﬂgiibé%Q i'b§s§a&a&%&ﬂpnaé‘%ag%ftgﬁs%?@geg@ﬁsme suppor t

body proximate the fir surface, the 20 or supporting
a base portion of a | ead when placed on the support nmechanism 9. The

O A gt s bt et B S Lsuthe Sorede t no
first surface for accomadséd Rafach orfiied RRSEe BAFHOPOAY  adjddent SRS BRE shrBRE for
accommodating a stepped portioq of a downset lead,;
a fourth surface formed on the support body proximate the first surface, the fourth
surface for supporting a base portion of a lead when placed on the support niechanism;
10 a ridge formed on the support body adjacent the trough; and

wherein the second surface is formed on the ridge.

18.  The bonding support mechanism of Claim 11 further comprising:
an angled surface formed on the support body adjacent the first surface for
15 accommodating a stepped portion of a downset lead;
a fourth surface formed on the support body proximate the first surface, the fourth
surface for supporting a base portion of a lead when placed on the support mechanism.
a ridge formed on the support body adjacent the trough;
wherein the second surface is formed on the ridge;
20 wherein the first elevation, second elevation, and third elevation are displaced from
| each other; and
wherein the trough has a longitudinal axis and the trough is formed with an
orientation so that the longitudinal axis of the trough is substantially perpendicular to a

longitudinal axis of a lead when placed on the support mechanism.
25
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a fourth surface forned on the body proximate the first surface, the fourth
surface for supporting the first base portion and second base portion; a
ridge forned on the body adjacent the trough; and 30 wherein the
second surface is forned on the ridge. 10. The systemof Caiml
wherein the bondi ng support nechani smfurther conprises: an angl ed surface
formed on the support body adjacent the first surface for acconmodating the
st epped portion of the second |ead, 5 a fourth surface forned
on the body proximate the first surface, tBe fourth surface for supporting
a base portion of a | ead when placed on the support nechanism a ridge
formed on the body adjacent the trough; and wherein the second surface is
formed on the ridge, wherein the first el evation, second el evation, and
third elevation are displaced from10 each other, and wherein the

trough has a |ongitudilflal Admehodfer qonaectingassmicogdyciar chip ta leadigames theanthad on

so that the | ongicgulgh-ggé haX%leSs & the trough is substantially perpendicul ar
to the first IongitumaT axl s. .
forming a three-dimensional leadframe, wherein the step of forming the three

S dimensional leadframe comprises the steps of:
forming a first lead having a.ﬁrst base portion, a first lead tip, and a first
longitudinal axis,
forming a second lead having a second base portion, a second lead tip, and
a second longjtudinal axis, and with the first and second leads formed substantially
10 - adjacent to each other, and | .
forming a stepped portion on the second-lead such that the lead tips of the
first and second leads are separated in Z-direction and in a Y-direction (where the
Y-direction is parallel to the longitudinal axis of the leads and an X-direction
intersects adjaceat leads); and
15 bonding lead wires to the plurality of leads, wherein the step of bonding lead wires
comprises the steps of: |
placing the first lead tip of the first lead on a first surface of a ridge of a
bonding support mechanism,
placing the second lead tip of the second lead on a second surface formed
20 as part of a trough of a bonding support mechanism,
temporarily securing the first lead and second lead to a bonding support
mechanism with a clamping mechanism, and

applying bonding wires to the first lead tip and second tip.

25 20.  The method of Claim 19 wherein the step of bonding further comprises
the step of placing the stepped portion of the second lead on an angled surface of a

bonding suppoft mechanism.
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16 11. A bondi ng support mechani sm for supporting a | eadfrane having

pl anar | eads, each with a first |ongitudinal axis, and downset |eads, the
support nechani sm conpri sing: a support body; 5 a trough forned
on the support body, the trough having a first surface at-a first

el evation, the first surface for supporting a lead tip of a downset |ead; a
second surface forned ‘'on the support body at & second el evation and
substantially adjacent to the first surface, the second surface for
supporting a lead tip of a planar |ead; 1019 a third surface
formed on the support body at a third elevation for receiving a die paddle;
and wherein the first elevation and second el evation are displaced from
each other. 12. The bSYSTES!, APPABAITUS; AN METHODEGR CONNECTINGA

conprising an angl ed_15 rface faormed_on_the support body adjacent
the first surface foﬁ'l—HHGQ%H}@‘ﬁT%&PQPsR%ﬁpE%R%EﬁWN% m

13. The bondi ng support mechani smof Caim 11 wherein the trough has a
| ongi tudi nal axis and wherein the trough is formed with an orientation so
that the 20 ABSIR# QE THEDISGLOSUREt ant i al | y per pendi cul ar to a

longitudinal axis of a | eadA \é\itl?eﬂl @76%) for connecting a semiconductor chip (22, 322) to a
leadframe (12), the system (270, 370) includes a three-dimensional leadframe (12) and a
bonding support mechanism (202, 302, 402). The leadframe (12) may include a first lead

5 (32, 132, 332, 432) havmg a first base portion (144), a first lead tip (42, 142, 342, 442),
and a first longitudinal axis (305); a second lead (30, 130, 330, 430) having a second base
portion (140, 321), a second lead tip (36, 136, 336, 436), and a second longitudinal axis.
The first lead (32, 132, 332, 432) and second lead (30, 130, 330, 430) formed '
substantially adjacent to each other, and the second lead (30, 130, 330, 430) having a

10 stepped portion (38, 138, 338, 438) such that the lead tips (42, 142, 342, 442, 36, 136,
336, 436) of the first lead (132, 332, 432) and second lead (130, 330, 430) are separated
in a Z-direction (52) and in a Y-direction (52). The bonding support mechanism (202,
302) for holding the three-dimensional leadframe (12) may include a support body (215,
315), a trough (203, 303) formed on the support body (215, 315). The trough (203, 303)

1S 'may have a first surface (204, 304) at a first elevation, where the first surface (204, 304) -

is for supporting the second lead tip (36, 136, 336). A second surface (206, 306) may be
formed on the support body (215, 315) at a second elevation and substantially adjacent
to the first surface (204, 304). The second surface (206, 306) is for supporting the first
lead tip (42, 142, 342). The first elevation and second elevation may be displaced from

20 each other. The bonding support mechanism (202, 302) may have an angled surface (210,
310) for accommodating a stepped portion (38, 138, 338, 438) of the second lead (30,
130, 330) and may have additional support surfaces (376, 319).

Fig. 1



on thé support mechanism 14. The bonding support nechanismof Caim11l
wherein the first elevation, second elevatiom, and third el evation are

di spl aced from each other. 25 15. The bondi ng support mechani smof C aim
11 further conprising a ridge forned on the support body adjacent the
trough and wherein the second surface is fornmed on the ridge. 17 16.
The bondi ng support nechani smof Caim11l further conprising a fourth
surface formed on the support body proxi nhf® the first surface, the fourth
surface for supporting a base portion of a | ead when placed on the support
“mechanism 5 17. The bondi ng support nechanismof Caimll
further conprising: an angled sufTace formed on the support body adj acent
the first surface for accommodating a stepped portion of a downset |ead; a
fourth surface formed on the supffrt body proximate the first surface, the
fourth surface for supporting a Base portion of a | ead when placed on the
support nechanisnm 1 ridge fornmed on the support body

adj acent the ; erein the seco ace is forned o ridge.
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18. The bondi ng support nechani smof C aim 11 further conprising: an

angl ed surface forned on the support body adjacent the first surface for 15
accomodati ng a stepped portion of a downset |ead; a fourth surface forned
on the support body proxinmate the first surface, the fourth surface for
supporting a base portion of a | ead when placed on the support nechanism a
ridge forned on the support body adjace/4 he trough; wherein the second
surface is forned on the ridge; 20 wherein the first el evation,
second el evation, and third el evation are di splaced fromeach other, and
wherein the trough has a longitudinal axis and the ggough is fornmed with an
orientation so that the | ongitudinal axis of the 4q Oug % substantially
per pendi cular to a Iongillr.,jt%&nal xis of a |ead ypa Bloked an t he support
mechani sm 25 18 109. aetddod fq connectin Qepet or chip to a
| eadf rame, the nmethod conprising the steps of: fpFIx Wty -di mensi onal

| eadf ranme, wherein theztep of formng the thrié
| eadf rame conpri sessih steps of:

Y X

o5 36
' 38 56 48 60 34 44 50
160
R = 1

T

<
&~
AT
N
rS
o./

(
30

42 58 32 4
N $ / so\lj /0
{ K " J
S m—— W
54 30 F[G 4 .
4)2
48~ ~38
46~ 36 F[G 5

S |



formng a first lead having a first base portion, a first lead tip, and a
first longitudinal axis, form ng a second | ead having a second base
portion, a second lead tip, and a second longitudinal axis, and with the
first and second | eads forned substantially 10 : adj acent to each
other, and form ng a stepped portion on_the second | ead such that the | ead
tips of the first and second | eads are éégarated in Z-direction and in a
Y-direction (where the Y-direction is parallel to the |ongitudinal axis of
the | eads and an X-direction intersects q&&:cent |l e and 15

S

bonding lead wires to the plurality of |éads, wheref¥ tep 144 bonding
| ead Wi res conprises the steps of: placing ¥he fir of 140 first

as part of a trough of a bong} support’ _
the first |l ead and second Iew&-aégndi%gp

cl anpi ng mechani sm and appl yi ng bqn@kfg p and
second tip. 25 20. 203he n¥t e step of
bondi ng further conprises t4fe step—g of the
second | ead on an angl ed su
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