WD 02/ 080273 13/09/ 2005 PCT/ US02/ 08905 ALTERNATE BUMP METALLURGY BARS FOR
PONER - AND GROUND ROUTI NG BACKGROUND OF THE | NVENTION 1. FI ELD CF, ZHE
| NVENTI ON Ty odggyention relates to the field of mcrochip packag% gggg(r’?cpﬁ)ﬁ
particular 10 to routing power and ground connections bet weddr/¥1/08905
m crochi p-and the package substrate. 2. DI SCUSSI ON OF RELATED ART 15

Integrated circuitsAThHRNATEHNPRARETA LL QLS BAIGSHOR MSWAR Pattern of

power and ground. lines to del Wkgy GRISUNEIRDIEENG! rent and achi eve
expected performance. As the power requirenents for a circuit increase,

more of the normal interconnect |ayers (e.g. Mo and M6 on P860) are needed
for routing power and ground and they are | ess available for routing
si.gnal s. sThg AtgedrHINBOF PHE IR @M and ground nust be addressed by

addi ng nore T htérconnect Tlayers. Fig. 1Ais anillustration of a die
surface with a C4 bunp pattern containing I/O for signal, power, and
ground. Challenges to provide finer pitch bunps between a die and a die
package havé EHEARQEHIEINMEMNFIIGR] routing conplexity at the die surface.
Fig. 1Bis anillustration of a die surface with ABM 25 bunps connected to
ground (Vss) and power (‘vdd) lines on-the chip. Wth this design, mninm
spaci ng bet ween i S i, "Rt mcrons, .hu i.aneter

appr oxi mat el y 75%%5%‘2‘?&%&% %ég&%me?i%%%fcf %%“’%P a%@q}% a&‘?%ﬂ? ""’trt(“)c“ﬁar
efficienlyts Rutifg pov@Rahdlgr8®d coh?elMIndYeBveen the microchip and the package

substrate.

J

2. DISCUSSION OF RELATED ART |

15 Integrated circuits that use high power levels, need a dense pa:ttern of
power and ground lines to deliver the required current and achieve expected
performance. As the power requirements for a circuit increase, more of the
normal interconnect layers (e.g. M5 and M6 oﬁ P860) are needed for routing
power and ground and they are less available for routing signals. The need for

20  routing power and ground must be addressed by adding more interconnect
layers. Fig. 1A is an illustration of a die surface with a C4 bump pattern

) ' containing I/O for signal, power, and gfound. Challenges_to provide finer pitch
bumps between a die and a die package have increased routing and routing
complexity at the die surface. Fig. 1B is an illustration of a die surface with ABM

25  bumps connected to ground (Vss) and poWer (V. dd) lines on the chip. With this
design, minimum spacing between bumps is approximately 75 microns, bump
diameters approximately 75 microns, with a minimum pitch of 150 microns to

efficiently route signal lines.




WO 02108,0 2 73 PCT/ US02/ 08905 SUMVARY OF THE | NVENTI ON An appar at us,
conprising: a die having a surface, conprising: an array of elecgiric II(}/
conductive Wd 0«’?72(1 a plurality of electrically conductive bar /0972005
positioned Wi 194 'Re array of electrically conductive bunpFCTHRRO8905
DESCRI PTION OF THE DRAWNGS Fig. IAis an illustration of a die surface
with a C4 bunp pattern containing 1/0O for signal, power, and ground. 10

Fig. 1Bis an illustration of a die surface with ABM bunps connected to
ground (Vss) a RAYR i the die. Fig. 2Ais an illustration
of the die Wt%h—mm&aﬁg—%mﬁz\( ? sing 15 alternate bunp netall urgy.

Figs. 2Bis an illusgtration of the die with power and ground bars and an
edge ring. 20 Fig. SYaPPARNY CORPHEPEGhIShaxENg daurfcp) commtising angroyred and
power |ines exdgdiBAIWddiutide BhL. ' rconnected with |ines
passi vation openings. 92? g. 4A@e| S aﬁg'iai]ﬁég{hrla?i?}élr)\p%%q'%a y&@ﬂﬁﬁﬁqvec%ﬁﬁect ed
to the M7 c&pperositigred. withinRhearrdBof dearicallyl atsiduatiiObumps.t he ABM bar
connected to the M/ copper layer in a viewrotated 90 degrees fromthat of
ey thod to produce ABM bars on

the die. 2 13/0 S OS5 98905 Figs.. A & 6B illustrate
a die-substrate assenbly 600. Fig. 5Ais an illustration of the die
cont ai ni ng -power and_ground |ines

Fig. 1A is an illustration of a die surface with a C4 bump pattern containing

I/ O for signal, power, and ground.

! ) 10
Fig. 1B is an illustration of a die surface with ABM bumps connected to

ground (Vss) and power (Vdd) lines on the die.

Fig. 2A is an illustration of the die with power and ground bars using

15 alternate bump metallurgy.

Figs. 2B is an illustration of the die with power and ground bars and an

edge ring.

) 20 Fig. 3 is an illustration of ABM bars placed over ground and power lines

existing within a metal layer and interconnected with lines passivation openings.
Fig. 4A is an illustration of the ABM bar connected to the M7 copper layer.

25 Fig. 4B is an illustration of the ABM bar connected to the M7 copper layer

in a view rotated 90 degrees from that of Fig. 4A.

Figs. 5A-5H are illustrations of a method to produce ABM bars on the die. .




within a nmetal layer. 5 Fig. 5Bis an illustration of the die have a
dielectric |ayer deposited over the nmetal layer. Fig. 5Cis an

il lustrati oy dshesdi € having a passivation |ayer deposited 1@-%@@9_/@95‘)5
dielectric layer. Fig. 5Dis an illustration of the die havififd/P¥2€9ati on
openi ngs etched through the dielectric |ayer and the passivation |layer. 15

Fig. BEis an illustration of the die having |ined passivation openings.
Fig. SFis an illustration of the die having a patterned photoresist |ayer.
Fig. 5Gis an illustpa 68 8B ilil\& 44 § 4Ryl tt s filled in with 20
copper. Fig. S5His an&ti |1 ustrlati oan oflk]ﬁdeﬂggﬁgm\?’ms{)’ﬁblﬁg r bars, ground

bars, and a bunp having alternate bunp netallurgy. 25 13/09/2005 W 0 210
8 0 2 73 PCT/ US02/ 05905 DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON A
sttucture and met hodis §A ippniiiustiagop ofwre dindonmiingpbassandeRuaHges W t hi n
an array of I/%%réall bgﬁ;s on a die surface is disclosed. In an

enbodi ment, t he 17 S'FE;W YBunps and the power and ground bars could be in
t he form of scopper bunps. The structure and nethod can provide an efficient
means of connecting power and ground between a microchip (die) and a
substrate. The str uBigubB isailmetash N’ e4;0f -3 et al L.ur t hat -
is different from sofgger (i.e. al terﬁg?g%%p%%e%lgﬂefﬁfg%fkﬁﬁ*e# oxg?/gne
result, the 10Tpd#ldayeand ground structures can be located on the die with
the I/0O signal bunps C ' _

Fig. 5C s an illustration of the die having a passivation layer deposited

,) 10 over the dielectric layer.

Fig. 5D is an illustration of the die having passivation openings etched

through the dielectric layer and the passivation layer.

15 Fig. 5E is an illustration of the die having lined passivation openings.
Fig.;SF is an illustration of the die having a patterned photoresist layer.
| ) | Fig. 5G is an illustration of the die having the patterns filled in with
- 20 copper.

Fig.5H isan lllustration of the die with power bars, ground bars, and a

bump having alternate bump metallurgy.

25




(signal bunps), positioned in an ordered array, surrounding. As a further

result, the power and ground structures can be fabricated from.yt
nmet al Iayerrﬁﬁnﬂk&ﬁ3signal bunps. This structure and net hod alld%£?9§?EﬁH%5
pl acement of nore power and ground lines within the intercdt 04

| ayers since tighter spacing 15 can be used. In an enbodi nent, at
assenbly, the signal bunps on the die can mate with respective sol der

| ands on a substrate such as a di e package. The di e package can have a

number of sol der | amsisrA R EIeDEBCRAM IR oM PR - grpund bars on

the die as well as theé signal DU :

cover a 20 | arge enough area to contact the entire surface of one or nore

of the power bars anst@ftugs MdcheRRdSor FRRIRAMBE gﬂ:gmgr rs, and

the mating solder .lands, may take on gnyxshégewggéﬁi quaréggg%ggﬁﬁ%ber of

linear strips. WHiRRE &) S Mipigied buimpisioom dieserfaeds diselobdd. dndat ai | s are

set forth sgch | {4 Lerial s, equipnent, and processes in order to

provi de a thor g&g’ﬁd%gﬁthyﬁeeﬁ ta%‘&??}g’“é‘?mtfﬁ@ tﬁ? BWRE chgravrddiars qauldbaar

| nstances, wel ith&ivoirofecoppeit Biimpas TREBIchECHY ALESd2AH JTBGRE Qﬂ%}’ﬁcibt%\(e not

been set forth in detail I1n order to mnimze obscuring the presen

i nvention. Fi g5eaBaokcormesting ppvasenchgicomd befwidne wiceodB (dik) indower and

ground bars 204 MskNITRL e met al Lur,gy (ABM. In an_enbodi nent as

shown in Fig. Bdo%%A%? Fﬂéggl{‘%ﬁ%‘f algdjugn% h “é?aégmée EIMDPWPa‘HeW]%B}’e@ab’ét;er n

havi ng the powdiffease frgnaulidr bial s1t@&dtenR®hs iRBeM Y &Nk Ban! ate

enbodi ment, Fig. 2B an 4 13/09/2005 WO b rERessy LABMY ABiedut B

addi ti onal U or PR¥end graung, sirystuses errale lotaseden tyshie yvitt thel ¢ Osdigrmd bulnpeps,

:“nﬁr 03/23 Sgg?e(s%fnai B‘?m%i %551&3}91&1 LR grsdeere%far}'ar}?suegggn ifalé.sAlssa f&z?thgrr r%\s{v.lll%e an
the power and ground structures can be fabricated from the same metal layer as

the signal bumps. This structure and method allows for the placement of more
power and ground lines within the interconnect metal layers since tighter spacing
15 can be used.

In an embodiment, at assembly, the signal bumps on the die can mate with
respective solder lands on a substrate such as a die package. The die package can
have a number of solder lands to be in contact with the power and ground bars on
the die as well as the signal bumps. Alternatively, the solder lands can cover a

20  large enough area to contact the entire surface of one or more of the power bars
.. ) . and/or ground bars. The power bars and ground bars, and the mating solder
lands, may take on any shape from square to a number of linear strips.
In the following description numerous specific details are set forth such as
specific materials, equipment, and processes in order to provide a thorough
25 understanding of the present invention. In other instances, well known computer
assembly techniques and machinery have not been set forth in detail in order to
minimize obscuring the present invention. ,
Figs. 2A & 2B are illustrations of the die 202 with power and ground bars
204 using aIte;nate bump metallurgy (ABM). In an embodiment as shown in Fig.
30 2A, the signal bumps 206 are placed in an arrayed pattern having the power and

ground bars 204 positioned within. In an alternate embodiment, Fig. 2B, an
4




when, the .die is attached to a substrate such as plastic packaging. In an

enbodi rrent t he power and ground bars 204 can be fornmed in the s]ga})g of. 5
rectangl es Wuz?&ﬁ’é%at ed fromthe top netal by a dielectric and 972005
passivation -coating. The power and. ground bars can be subd&dIEA980%T 0at ed

with a thin |layer of a |ow tenperature solder to inprove their electrical
contact with the mating solder |ands or bars on the mating substrate. Fig.
3is an illustration of an area of the die 302 havi ng power 304 and 304

10 and ground 3Q@iAEMIbasS JTia 312 gnd power 314
and 314' lines existi nglvm t hi ﬁe%@éﬁgﬁrtﬂé’gg% 4 g g“‘ﬁ'ﬁa’le the

electrically i%@eégmeateedTn p:mrplosmddh@eﬁgd bt 1saB @ﬁaé Hﬂ‘fm#rhﬂrea REal
1.0 and 310 e ABM bars 304, 304

t
Bnd 303 my be Ly SRAEEay %@Sﬁew@@sﬁmm@@wpm mately 75
i crons apart @mﬁoldﬁndh@t}%og?ow&%djéoﬁﬁcﬂ@ﬂs E@f?' vat r;g.a%(fﬁa@' Il S 310 and

310" may be fornmed by an area that appr oxi YAt ach side
appr oxi mat ePy - Seqiargldrand sepheter fromithe saf deel bk dné-léﬂ@ﬂfaﬁi b6

passi vation opg(gg[_}fq.% ﬁ‘leo and 310' between the ABM bars 304 304 to and 303
and the netal YR A erednd bt mnbesthsequentlysoata@Miting GriBlyer 304"

oo 203 o Lot skpeciaysamioai o e R s uRE e usi ng

lines. Fig. 3 f rther | ustrates the finer
ABM bars ( bar &dejands eF Bogon thematisg sukatrh@bl e when using bunps (Fig. 1 C

above) to connect n und .to circuitry outside the die 302. The
ABM bars 304 and 301§8".‘?§rag Lﬂ‘éﬁ{aglr"“foéf‘“ﬁfﬁﬂéﬁ? thedie BRghpeivgpower B\@l)/arrda':}ﬂt}fmre
uni formy t stardgitoenfG08AEM bak 8% d E BM. bu

Pasdo) %an%ﬁa E?I%A grpor&vzgf'ﬁ?’{){‘?‘% occur

abgve), the ur}i&erl ying power lines in t ast
under a bunp, dipasesissing arithis almmltieyahrtotﬁtheacppeozazﬁm&l@&tyxcégp um due to

e one R P i ok mr t
layers) 310 and 310". The ABM bars 304, 304’ and 303 may be approximately 75
microns wide and spaced approximately 75 microns apart on the die 302. The

15 lined passivation openings 310.and 310" may be formed by an area that is
approximately square with each side approximately 5 microns in length. A
sufficient number of lined passivation, openings 310 and 310" between the ABM
bars 304, 304’ and 303 and the metal surface can be formed to interconnect the
ABM bars 304, 304’ and 303 to the respective power 314 and 314" and ground 312

20 and 312’ lines.

) _ _ Fig. 3 further illustrates the finer pitch 308 available when using ABM bars
(bars) 304 and 304’ than is available when using bumps (Fig. 1C above) to connect
power and ground to circuitry outside the die 302. The ABM bars 304 and 304’
are better for power routing because they can more uniformly distribute power

25 across the die 302. For ABM bumps (Fig. 1B above), the underlying power lines
in the last metal layer can only occur under a bump, and bump pitch is limited to
approximately 150 um due to process constraints. The power and ground lines
can only be spaced every 75 microns. Returning to Fig. 3, with ABM bars 304 and
304', passivation openings 310 can occur anywhere along the bar 304 and 304’,

30 therefore power and ground lines (Vdd/ Vss) 312, 312/, 314, and 314’ can be

5




304' , passivation openings 310 can occur anywhere along the bar 304 and
304', 30 therefore power and ground lines (Vdd/Vss) 312,312, 31]%4@ﬁ(}£01(§5

can be 13./Q% A0, Y\O 02/ 080273 PCT/ US02/ 08905 pl aced al nost as !
desired, such as every 30 nicrons. Having more power and gF&OF'3/9838% 312,

312", 314, and 314' that are spaced nore closely together inproves power
delivery by reducing resistive drop and having |ower inductance. The
result is inproved performance. 5 Figs. 4A & 4B illustrate side views of

ABM ground bar 404 alia¥itd ofttALEH Regi | i-aed. passiyvati on openi ngs)
404 to the M7 fpa er 406. In an egn%%diﬁn}éh%?%ﬁ?%%rﬁu Jr%c}'gh YIS BEEP M ough
an Si 3N4 di el e@Pfigsoynd/bnesf18, HAd 334, apdB¥4 rthatewrp 8sdced atdrelosay fbgefld. Fi 0S.

g.to a copper ground line 410

4A & 4B show tlﬁg {?}w&%roung ]gar 402 . connectin

fabricated from £he MORGEFRRY PRErdusngresistivgifienrermd businglomer bar 412 i s
separ at ed fromdwt@fc@_umﬂe}ésgﬁiﬁ%rgyeéﬁ(@rfﬁjﬂ}{%e 408 and pol yi m de 410

| ayers. Figs. 5A -- 5Hillustrate 'a method for producing the ABM bars on

t he die. F?g. 5A i FigastA &t Mhillustratealdervieras of mtsmgm&ﬂ&%rs|@2%v§n@1 such as

M7 (deposited .w.thi at.ter,ned.dielectric | ayer) on a die 500 which can
incl(udg a conbﬁn\r{\%értkfb%rpnecﬁgg%@nﬁg\P@?SIYE}WQ§P§B’2‘E 459)21‘“3 MAdayprd0holniames 504

and 504'. As sémapsdintert] tBe itScofneck ' LC.,Bferi 5Q6 such
as silicon nitride (Si 3N4§2 or Cgi I?Ccﬁa%gg{r}%}l%égﬁ %#@gﬁgel%fgb%%?’?re@gwgﬁ t he

surface of thePydnidepassivatidnayardds. Fige. 24 &uBisidiv HayeBM Hdnd bag4025C
508. I n an enbodi nent, the

illustrates t sit of a passivatiqn_ | ayer
passi vation | ;@gﬁ S(Brrg])g '8& %P, Rﬁf@ﬂ“ﬂ%%ﬁgw 5”%&“56|f§ﬂfﬁ*ﬁhfé\48|40%1alyiewhﬂel'anxi de

and 201 5 1 arpicedeADS1 povletbor 30 Shbted F4Hh 0L D TYRe 415 11 4 4104, 1O

cover the dielectric coating 506. After applicat
| ayer, the sufP@aadpalyimide idklagarned with a photoresist (not shown). Fig.

SDillustrates pas §i_g\g§§AQ%H illustrate a method for producing the ABM bars on the die.
Fig. 54 illustrates a final metal interconnect layer 501 such as M7 (deposited
within a patterned dielectric layer) on a die 500 which can include a combination

15 of power lines 502 and 502" and ground lines 504 and 504’. As shown inFig. 5B, a
layer of a dielectric material 506 such as silicon nitride (SiaN4) or silicon carbide
SiC is dép‘osited over the surface of the die 500 that includes the etched M7 layer
501. Fig. 5C illustrates the deposit of a passivation layer 508, In an embodiment,
the passivation layer may be a material such as a polyimide or silicon dioxide and
20  is blanket deposited by sputtering, spinning, CVD, or rolling to cover the
__ } dielectric coating 506. After application of the passivation layer, the surface can
‘ be patterned with a photoresist (not shown). Fig. 5D illustrates passfvation |
openings 510 and 510" in the passivation layer 508 and the dielectric 506 layer,
exposing areas of the metal power 502 and 502", ground lines 504 and 504" within
25 M?7501. The openings 510 and 510’ may be created by first patterning with a
photoresist (not shown) and then etching through the passivation 506 and
dielectric 504 layers to expose lines 502, 502, 504, and 504’ at M7 501. Fig. 5Eis an
illustration of lined passivation openings 512 and 512° which are lined with a
conductive metal or metal alloy. In an embodiment, the passivation openings 512

30  and 512" have a dual layer (not shown) sputter lined with titanium and then

6




openj ngs 510 and 510" in the passivation |ayer 508 and the dLeIectric 506
| ayer’, exp05| ng areas of the netal power 502 and 502', ground | g)eag%%oof)

and 504 %%&% 501. The openings 510 and 510" may be credt
first patte é h a photoresist (not shown) and then etRsHV¥§208R08ugh

t he passivation 506 and dielectric 504 |ayers to expose |lines 502, 502',
504, and 504' at M/ 501. Fig. 5Eis an illustration of |ined passivation

openi ngs 512 and 512' which are lined with a conductive netal or netal
i on,openi ngs 512 30 and 512' have a

Toy. | ' '
alloy. In anng{@%ﬂ) nejgsgspu{m% ??%‘é%—ttwﬁp Pﬁoéﬁ!ﬁlﬁjéﬂ‘hﬁﬂplﬂﬂ@ve@thﬂ) 02/ 080273

dual layer (
13/ 09/ 2005 ~PCTHasS02HQ5EBng TP EFig. § Rrushaeds thilSdol,AL S?gg%@arﬁ? ggé]:%%:rocess

phot oresi st 514 ?@pl i ed over the paSSI vation coatin

illustrates thée® |APENEIES i the| photarenstamittean @T‘IOWEB&O ppe 516! Figl BrrOPENi Ngs
5H illustrates a

LM D10t Sl 5 B AR A e b B v

cross-section of the
with a sol vént asag witlrbeolveht 2NIMBABS oF ABMBY: 5511§ aPﬁls?ﬁ’gaé%’-'égt vb,gg QCOBEEQ q
an

si gnal bunp 520. re[lrgu n that are int erconnecte I NES
504'  within M'&81PUWRp g4l remmaig tisis arg inntmmateetea tdilines 5025 5028 5946 5E30Rt Y 600.

An assenbly preGeSM7 ﬁj}ch as an enbodi nent described in Figs. 5A - 5H
above, can attach the 0 die 602 to the substrate 604. The substrate 604

can be any mating cRigp@re&isH llusenag - EdB%n‘dteeas@&ﬁbﬁ%oﬁm %\tadss? cireuitry,
such as a package orlgglnted circuit board where the su 504 can
contai n cont acPihg5gt r?ﬁaBGB’b&ﬁﬂn%@esqmdpn\E@s 5A0SH ab&E, 84n HlcHEhe 609

e G oo e GRS 540 kGRS Sl hpsnarampencncic” O
connect the die 602 to outside circuitry, such as a package or printed circuit board
where the substrate 604 can contain contacting ground 606 and 606" and power
608 areas of solder 609 and 609’ to mate with the ground 610 and 610’ and power
612 bar areas on the die 602. The solder 609 and 609’ may be the low temperature

15 solder such as lead tin or silver tin, that is coated over surfaces of copper beneath
(not shown). A benefit of having equivalent mating solder areas 609 and 609"on
the substrate 604 to mate with the copper power 610, and 610" and ground 612
bars on the die 602, is that a rate of heat transfer from the die 602, while the die is
performing operations in a computer, can be increased.

20 A heating cycle is then performed by placing the die-substrate assembly in

) a reflow oven that heats the solder until it flows as a liquid. After the reflow
Operation, the copper bumps are electrically and mechanically connected to the
solder lands and the power/ground bars of the die are electrically and
mechanically connected to the mating power/ ground strips or lands on the

25  substrate.
During production, a substrate such as plastic packaging or a printed
circuit board, that later mates with the die, may be passed through a soldering
~apparatus where one side is subjected to a soldering operation to solder hundreds
of terminals on each of the substrates. The use of wave soldering machines for

30  this purpose is well known. These machines include conveyors that carry the

7




15 solder such as lead tin or silver tin, that is coated over surfaces of
copper beneath (not shown). A benefit of having equivalent mati sol der
areas 609 a@¢ $R2p28N the substrate 604 to mate with the cgjoc%erl O%_I/%)!I.Q)E}
and 610' and ground 612 bars on the die 602, is that a ratd3fUEaRo0s
transfer fromthe die 602, while the die is performng operations in a
conputer, can be increased. 20 A heating cycle is then performed by placing
the die-substrate assenbly in a reflow oven that heats the solder until it
flows as a |i quiodrdsAbiice a thél@ery Lon. g copper bunps are
el ectrical ly and nechanical |y %%ﬁ%ggihg%%ll% ﬁg’“‘%‘g odlé?ep’Bé”fﬂi?sé #netBe pover /
ground bars of WHgrsles ofithe bdasds. r Prical th wavedoldeeil %‘&cﬂ@éﬂxﬁa&%%}%&ér?ﬂcgﬁ% the
ri pr odu

mating power/ gy ri r lands. on the 25 substrate. Du oduct i on,
a substrate s uc%{g{sje%%oa% p ?eép%%{élﬁa@?fﬁge BRCiDBg subitede frony baing cdrdantel] by hiag
later mates wi hbt tlottedis6ldeTEPhRIRASIRA i I ANG ol dering .apparatus
where one side is subjected 10 a soi%%gri n ope:]‘iast%?n(%)l?rf’rbor‘éﬁ‘s1 ' Sﬁﬁrﬁﬁggds of

termnals on eXEH-YgoWhtechuigyes suches spilterigrapfor SAN.ScooN gfdhidggh}m%hianes for
30 this purposg.i | known. These nmachines include conveyors tHat carry
the 7 WD 02/ o8%54’7%’&1%‘65‘%503@“‘"\:@?F@%ﬁ?@%@@@%@a@ #sthoyeoreen mredht epattatrh of

sol der that i sinaietedshatah Srédi8@€obdhidia j he de.si des of the
boards. Prior tidvvave sol gerilng?paﬁ%ﬁgglrléﬁggﬁﬁa&otﬁebreg? 'e{)hﬁ?‘g“’"thé&ﬁi red to
protect porti oWsdsOReRtigRa Aigsumnithe mléeﬂmamihgiMe%Me@ﬁgﬁﬁﬂ%oﬁN@d hot

ti

mol ten sol der.to'fm@instgleggaﬁggg#%&e?@u g_g?as one_or nore co gs through 5

wel | - known techni ques suc syredgeldgr mesk cervaims snthe as

thi ough a 105 diliskechsaesratephov ool iRk Lo MRS of APRLES Lf'pd SCreen
R protected. :
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in the nmesh can provide openings in the solder nmask to be later filled with
the solder operation. After cure of the solder masking, wave soldering is
performed to fill-in the areas open in the mask. The cured soI}@erSEFaigﬂﬁ
remains on the 10 finished substrate providing good dielectric coverage for
the circuit lines to be protected. 15 13 SEP 2095 W claim 1. A nethod,
conprising: depositing a dielectric |layer over a top netal |ayer of a die
havi Y¥e &#@: or nore power |ines and one or nore ground |ines forned

t her eon; depositing a passivation |ayer upon the dielectric |ayer; creating
one qr,m edpasvaation openings in the dielectric layer and the

passi VAN BFRASSich that a portion of at |east one of the power Iines
and A L y! - L ni i ' ings wth a
condacy oo s uBRSuL Byt melllo e oL 16 RATH 20 R0 BBE R M sfate s ve
bars on the top surface of the passivation layer that are in contact with
the ldepwsdingapsdsivalidn0dyeO@RN ititdfelecic 18 met hod of claim 1 further
conprising: placing an array of solder |ands on a substrate; and
connetseiingpne kemdiegassivatidreopeoibs in Htealictactie ldyhadndtifrepaasivagipn bfersodtdeat A ands

mat e Poiiehoftahieagilone efl the Rowsf lineb eed grperdl lings is exrderst i ve bars on the die. 3. The
nmet h claim 2 wherein at | east one of the electrically conductive bars

ad o | m . ] . :
conné’?f‘f%&"f’839689\5?}“.0%'21(‘93%‘8 arRtdvsirediateieheid 2 wherein at |east one of the

Sne R S T SR PR e

2. The method of claim 1 further comprising:
placing an array of solder lands on a substrate; and

connecting the die to the substrate such that the array of solder lands mate with the plurality of electrically
conductive bars on the die. _
3. The method of claim 2 wherein at least one of the electrically conductive bars connects to power.

4. The method of claim 2 wherein at least one of the electrically conductive bars connects to ground.

5. The method of claim 2 wherein the plurality of the electrically conductive bars forms a periphery around
the die.




