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WD 20041051733 PCTI US2003/ 030861 -1 THIN GaAs DI E
W TH COPPER BACK- METAL STRUCTURE FI ELD OF THE
DI SCLOSURE 5 This invention relates generally to
sem - conduct or devices, and nore particularly to
Gal l'i um Arseni de (GaAs) sem conductor devi ces.
D Two of the nbst conmon types ofCT/US2003/030861
sem conductor the packages currently used are 10
pl asti c packages and ceram c packages. Ceramc
packages are'preferred over plastic ' Packages in

??ggueﬂgy 'S requi re#é@p?ﬁﬁ%Aé‘ﬂﬁp?{é}ﬂ% @'ngre

general |y preferred over ceram ¢ packages because

: , ess expensive. Plastic packages

ar &=t TE Fackage silicon die, however,
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E‘fé%‘éﬁwﬁ 03 CRADSHICRIUFRAENYSR hi ck Gaks die (1. e

those di e having a thickness greater than about 3

mls) can be packaged in plastic, power dissipation

chBAGRIGROBNDCSs of thick GaAs die Iinit t he maxi num
be | ment ed. I n order

ower a ities that ca
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reduce t he t hi ckness of the die to |l éss than éﬂ ¢
i Paskagprifanres instinges (gg. erlmh@mqﬂﬁrq Peloeiigh Bequency beegired), but

W o .
{ HEREPAEREL ARy BERREN Rt et ic R 3es
pnﬁreW&zP@aUR netal |ayer has been proposed in an
attenpt to strengthen GaAs die thinned for power

di ssi pation purposes. Unfortunately, the thick gold
back- nelagtic pagkages qraroptinebiised foippekagy silipop Giephaweysrcatiempts to

15 aﬁab]?&b eifdondfcr dﬁgﬁl rp?a%tfclé)?rcg{%%es L& lpl’:1 %Qrc‘s%plt%t_vs o%rafél%ﬁauc.

t hi ck causes e SO
us &er ertammib, abhdugh phtikdyihivh GaAodie § scthosedichntiagpathithness greater

than about 3 mils) can be packaged in plastic, power dissipation characteristics of thick
GaAs die limit the maximum power capabilities that can be implemented.

In order to overcome the power dissipation problems and aflow more complex

20 circuits, attempts have been made to reduce the thickness of the GaAs die to less than 3

mils. However, the die handling processes associated with packaging are incompatible
‘with thin, i.e. less than 3 mils, GaAs die. The use of a thick, about 18 ym, gold back
metal layer has been proposed in an attempt to strengthen GaAs die thinned for power
dissipation purposes. Unfortunately, the thick gold back-metal layer is incompatible with

25 plastic packaging processes for at least two reasons: 1) the thick gold causes

embrittlement of the soft-solder used in plastic packaging processes to attach the
- semiconductor die to the lead-frame; and 2) gold tends to de-laminate from a plastic

“package.
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sem conductor die to the lead-frame; and 2) gold tends
to de-lamnate froma plastic package. WO 2004/ 051733
PCT/ US2003/ 030561 -2 What is needed, therefore, is a
way to allow hi gh-powered GaAs sem conductor die to
be used in plastic packages. By allow ng a

Y YHYEdRér ed semi conductor the to be usedPGTIS2003/030861
pl asti c package, substantial,cost savings coul dbe

achi eved w t hout performance | oss. 5 BRI EF DESCRI PTI ON
OF TEE DRAW NGS Vari ous advant ages, features and

char actyt i.St | r t LAl sclosure |l

ot hods T iubeied ekt B SRTRaOW B0 P 6B dBlempar®Er
of distis beatsed i@ plastivchatiagesc Byrillondrig adtigh-griwepdsémsicandaktor die to be

econqm es qf nuf acture, wl| becone rent upon
cofert et peck e Histansiel st nes coBd by rebierviionspeoaee
W {dis.ref erence to the acconpanying drawi ngs, all of L
10 which forma part of this specification. FIG 1 is

{1 di agr am of a In _GaAs Ezg’] Eggguctor di e having a

o Bl DESCRIETION O/ rding to an

enbodi Megionidvhiiered) FRMER badthSah@EUESE 1R Pbsdnt Gsclodurk,3s Rell
thin GaAs di e _having a copper back-netal structure
engapindaperation agd fugetiost ofec et alemratsat ¥opwrermyd thecopbination
e lecHonlil@r RERBR e Qhﬁﬁhﬁﬁéﬁpgareﬂt% s bfdideFaton of the
DESCRI PTI ON OF THE FI GURES FI GS. 1-2 T11hstrate a thin
Gafedlowing dascription and slaises withokierepeeato the acoempanyingdrawiapy, ell of

1id o&/hﬂﬁ?or%\_:!lﬁft%lfﬁlﬁts%&' agkage, in accordance with the

presen osure. ITn certain enbodinents, various
anti-stress and oxidation resistant |ayers are shown

i n addigz00s b GiaghhGr RAs QA H&It(ﬁ'ldiegﬁﬁﬂéacoﬁleﬁaclg-metal
illustrates a conpleted sem conductor die 20

enstaygtun agcading tp 2 epibadimeg obéhe kesspat diBylosprepanddi ng a
copper back-netal structure, a thin, high power, GAs
sem conductor die can be used in a plastic package. In
gener alFIGt s a thip RaAsdighpying p eopper baglsmetplpipctgre pyoppgulated in a

(2pRitc paGkall £EQERY 1o diehbodiARM oPRE blebiit kiR ment s

15 DETAILED DESCRIPTION OF THE FIGURES

FIGS. 1-2 illustrate a thin GaAs die with a copper back-metal structure suitable
for use in a plastic package, in accordance with the present disclosure. In certain
embodiments, various anti-stress and oxidation resistant layers are shown in addition to

the copper back-metal layer. ¥IG. 2 illustrates a completed semiconductor die

20 encapsulated in a plastic package. By providing a copper back-metal structure, a thin,

high power, GaAs semiconductor die can be used in a plastic package. In general, the
GaAs substrate is less than 2 mils (about 50 microns) thick, and particular embodiments
of the GaAs substrate of the semiconductor die have thicknesses of approximatefy 1-2

mils (about 25-50 microns), less than approximately 1.5 mils (about 38 microns), or less

25 than or equal to approximately 1 mil (about 25 microns). Approximately (and about), as

used herein, generally refers to process limitations. For example, if a particular process
- for polishing a semiconductor substrate is conventionally performed o within 10 percent

of the desired process parameter, then a substrate having a nominal thickness of
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of the GaAs substrate of the sem conductor die have

t hi cknesses of approximately 1-2 mls (about 25-50

m crons), less than approximately 1.5 mls (about 38
m crons), or less 25 than or equal to approximately 1
m | (about 25 mcrons). Approximately (and about), as
wee4murBi n, generally refers to process | PEI/US20036980861
For exanple, if .a particular_process for polishing a
sem conduct or substrate is conventionally perforned to
within 10 percent of the desired process paraneter,

then a substr a_ha naI t hi SS 0
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( abpigions) Do I &ile bdut\¥B Inticrbay.e an actual t hi ckness of .

mls (about 22 mcrons) to 1.1 mls (about 28

mcrons). The copper back-netal layer provides both

rre chani Tht copperdiacii-inetalridyer plovideeitbth meetianicil SGéng it dna ﬁlnproved
and ,makes ‘t he
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s e csbﬂ@blea-l diSattasioedhnSRLISE r St s81det didaitach &IF&S B &@atﬁtrﬁmethods
attach net hods using soft sol ders that general

c orfsog 8t selsistsithab aeneially comprisssiiontStin a5d #6% legd Pinesgpirsplder
di &3k ahBeh taﬂe%gecd vHef %Eﬂﬁ‘ﬂ%ﬂc&fdﬁﬁﬁfdﬁ%eﬁca sulation in a
| e g Su ast IPC

sen1cqncuctor ation I n
pa@lestigepackdge theithin GGaMbmmlth&bﬁJembatckmmbbw can be packaged in

yer can be packaged in a plastic
pa%@age &%A‘g 'n di scussing the structure of the
sem conductor die illustrated in FIGS. 1-2, it wll
e appr i . ; ) .
0 P Bl S BEARSATS R LR DS
t h |bn amﬁcsat@sintorm erooesseikmowi nathosoplodied indixkarimeayetie used in

¢ ol Bthe WeEly cAIAERRodtEEG: 8 DA Nt el 8 Bnd ottr
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150 Lﬁlﬁl@ﬁ@u@kﬁﬂo@&hbﬁhpﬁl’ﬁﬁlﬁ thethodSRh&WH fokbsd SMT1dAGn fb G2t. 1,
a thin GaAs seniconductor die with a copper back-netal

llayer will be discussed, wherein the semniconductor die
| s desi géfahagn@emﬁ(alll ythiaGalks send€Hductddidie wah @ cdpperbautasetal

bst rat whi ch a S onduct o rcujt
s et ini RO PO R OSERER ey De RO
ar tpie ¥ho 1|nﬁudé@h Gﬂ%sﬁd@e F1b§a which <R MoRURH EiRkhiBis formed using
methods known to those skilled in the art. While not shown in FIG. 1, GaAs Substrate

20  310may also include various interconnection terminals on top of GaAs Substrate 310 for

connecting Die 300 to leads during the packaging process. A Diffusion Barrier 320 is
formed over the bottom of GaAs Substrate 310, such that any subsequent layers formed
over Diffusion Barrier 320 will not adversely impact the semiconductor circuits within

GaAs Substrate 310, In at least one embodiment, Diffusion Barrier 320 includes an

25 adhesion metal such as tantalum deposited in the form of tantalum nitride, or another

S_uitable diffusion barrier known to those skilled in the art.

It will be appreciated that the term “over” or “overlying” is used to describe a
layer formed completely or partially over another layer or surface. For purposes of
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20 310 may al so include various interconnection
termnals on top of GaAs Substrate 310 for connecting
Die 300 to | eads during the packagi ng process. A
Diffusion Barrier 320 is forned over the bottom of
GaAs Substrate 310, such that any subsequent | ayers
WORMWEPS178ver Diffusion Barrier 320 will noRCRAEE2e03939841
i npact the semconductor cirguits within GiAs
Substrate 310. In at |east one enbodi nent, Diffusion
Barrier 320 includes an 25 adhesion netal such as

ta o) f of t mapitride r
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s K iontwdsibhiomertylrg 1ayetis fotrhedWiRbd exhﬁplamnuyaqbzﬁtee on the Bﬁckhmfsurface
"over" qr."overlying" is u to descri
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| aye bvalyigukd abgrateFOr pur poses of WO 2004/ 051733

PCTI US2003/ 030861 -4 di scussion herein the term
"overlying" is used irrespective of the surface of the

3ubst r aneStresyReli Ehljler(me sl figtot@l dveyMikfudion BAHEBAO iFReast one
exa I , a %1'63/ f{ $n t he backside surface of a
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substrate. 5 A Stress Relief Laye f or ned over
Di- Prekspeil opathenlayer oyordyingStegss Radig: mﬁéﬁ In pttdendi ame erobodiment

St ,615s iRk hed sled afef ﬁ§%| e, onsll Jgﬁsgl%tggé%r?ﬁ {iRLs I‘%‘ﬁiﬁ&r,

Substrate 310 an fomune
1 x peing inore, thangome stzost xebe;f lgyer diek oot dppaytsfromaﬂhe spintieme séape of the

a : or other layer overlying Stress Relief
Laygg&gggahﬁ% at | east one enbodinment gold is used as
a stress relief layer. Wiile FIG 1 illustrates a
single |
ctrase OnIEY SiEy BEhes LTz M iR AL B 1B 4B e
an§oppo Peckometahlayer 346 Seni thmkmem tchasen toCha siiffjpieat to%ﬁ@&&he
Rel f._Laver taI er 34Q is
opheEtrely NiBor a0t G SRR 1 P B B hag Y Ropeip i the
15c h pmedsss b?sot‘teometfdﬁd attaddi't For ex Aol g 9@111 thfzk ﬁd&@ﬁ% Eﬂ&r&‘ns) GaAs
ort, for e 310 duri t he packagi ng .
gis very Bﬁ%@? i %imﬁ?hs@éégupaprg SPEeably - milghick
at taaadit 76 Eﬁki’roxﬁ%@ﬂ%'dﬁ,ma? n&lmlédctd%bﬁeha&cﬁ%%ﬁ LekBr FAD I RRSer, 2

di e needs very little, if addi ti"onal

neé rrihthick (abeut 7S arieronGiede disaray ls;clu aopper Bagk-tktal layer 340

having a thickness of between about 11-15 microns to provide the additional mechanical
20 support.

An appropriate thickness for Copper Back-metal Layer 340 can be selected

empirically. For example, if it is known that 18-19 microns of gold are needed to provide

- adequate mechanical strength for a 25 micron thick GaAs die, then using the known

physical properties of gold and copper, for example tensile strength, malleability, etc., the

25  thickness of copper needed to provide an equivalent mechanical stability can be
calculated.

In addition to mechanical support, Copper Metal Back layer 340 provides
improved heat dissipation as compared to a thick GaAs substrate. As a result, GaAs



(about 76 mcrons) GaAs die may not include Copper
Back-nmetal Layer 340. However, a 1 m | thick (about
25 microns) GaAs die may include a Copper Back-netal

| ayer 340 having a thickness of between about 11-15
m crons to provide the additional nechanical 20
WORWHPITS3AN appropri ate thickness for CoppBET/US2003/030861
Back-netal Layer 340 can be | ected enpirically. For
exanple, if it is known that "18-19 microns of gold are
needed to provide adequate nmechanical strength for a
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hiregardmgibe Gigkacss oft@ppoadBagk-meish jlayer 3¢3As WO 20041051733
PCT/ 1J82003/ 030861 -5 Substrate 310 can be nade

t hi nner a ate enough heat_ through the
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hi glaydp eueio éﬁdvélﬁ@kiﬁﬁmfn%f PN Rkt BayleP 210 tﬁxﬁhaﬂ%opper

Substrate Those skilled in the art can rea
caBagh-etal Layer 3400\ mndesiratiie gince gkidatiopaan edwersehrmffeacboﬁy the
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1(Ba ekidpfionadan [adyesmely3afipet tﬁe tbehding ofa@opPei Hadkimual Reyer St@RE the
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()( llajaahm tayeraf gdldger ISO{Baﬁgctrﬂiﬁﬁ @ickivﬁﬂd@l&s r%ﬂ:l&ed ﬁ)fa? aflash Bf gog]d
xi dation _can adversely affect bot
¢ net v Bcoepieaied e T cltfnei o S Bt bew Potpplape
Ba Gikerited; paticdl@lyerhes 861d is s, Bolehdk sQBer chnBBr e b %Edu?ﬁ'ue to
qcan adversely affect the bondi ng of Copper Bac
‘%‘fﬂ) attaghmengof Die, 30049 ¢ lead frameyf the @xudnr@n%maemtﬁayer aso is
at fdrﬁ@@{oogﬂ&_ enbodi ment, Oxi dation Resistant Layer 340
is a thin layer of gold about 1500 Angstrons thick,
which is referred to as a flash of gold. It will be

appr eci‘gte edmitdhdhotdddee shOCHIES S 19&0@!1@@&1@&%%3?&1@5&3.&

Layer 350 shoul d be
rocesses that are commonly used during packaging operations. In at least one

embodiment, the GaAs Substrate 310 is less than 2 mils thick, thereby allowing a

20  relatively high power circuit to be formed in GaAs Substrate 310. In other embodiments,

GaAs Substrate 310 is less than 1 mil thick, and in at least one embodiment, GaAs
Substrate 410 is nominally 1 mil (about 25 microns). The use of Copper Back-metal
Layer 340 also permits Die 300 to be packaged in a plastic package, because

Semiconductor Die 300 is compatible with soft-solder die attach methods.
\ :

25 Referring next to FIG. 2 a semiconductor die having a thin GaAs substrate and a

copper back-metal layer are illustrated inside of a plastic package according to an
- embodiment of the present invention. The packaged die will be referred to as Packaged
Die 500. The semiconductor die ilustrated in FIG. 2 includes a thin GaAs Substrate 510
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limted, particularly when gold is used, because

sol der enbrittlenment may occur due to 15 soft-sol der
attachnment of Die 300 to a lead franme if the Oxidation
Resi stant Layer 350 is fornmed too thick. The

sem conductor die showmn in FIG 1 is conpatible with
VEbiw4#eoi3sler the attach processes that areQraseosbipset
used during packagi ng operations. In at |east one
enbodi nent, the GaAs Substrafe 310 is less than 2 nils
thick, thereby allowing a 20 relatively high power

ci r.cuit t e forned in GaAs Substra | n_ot her
ifectifent Bt Rekre dn BRGEE OF 4335 digghm). fipittusion
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410 is nomnally I (about 25 mcrons). The use of

Co fFaironaugtor digds %qacheﬂ Wﬂag R sing asott selderidicatimhaethod Rleg 560
be jPackadad Sbﬁ-sﬂdé?%%gér'ﬁgo PRGHK: ?tﬂtfeg Pgﬁg\n %{ﬁﬁ ?]{er Tog-so]der

Sem conduct or i's conpatl
i hightineh leasitdne dmbofimeRScdRytiersr % dinrad t 95% 1dal.G.In 2lternate

se avin GaAs sub trate and a
co%%g@g%cﬁk%% g ol eéﬁrecrogcal?cgv?? M Yo |§h3| de of a

plastic package according to an enbodl ment of the

present | T [ I f
to as Plgc agec#tt Q%the %%H%%ﬁﬁ&?gerﬁgcoﬁgggtso& Sgiﬁrﬁaymegbo’s
i | heatedy ande BraughtFn@ contichovithdés exidatiom résistamt Jasos t5d@tes the
1,05173 2003/.030 -6. (i p.one
BRIt i, e Ondtiin RESiRa oy oA  pafigh ob oS EopgBack
10m mbﬁl'f&)lﬁr 5a0 ﬂdefoft%bﬂ& Laarspd el sidbihaithdedfphients of each of the
% éﬁ%&% and an Oxjdation Resistant Layer

YEISrﬂ 15fo fgrRa soldepipinh Ehradhe hyatis sgpovpgignd the
USm@@nﬂs ﬁ'@ﬁﬁwﬁaﬂ't&&fol dinéat Rladtd6deRIIIQL:, wﬂcﬁ‘%c@@ger r&x:ss is

coated with Soft-sol der Layer 590. Soft - sol der Laye

5ofpRiete, Sphigelderdayes §PQ isodjagrnt to CoppgyiBepk-mgtahLaslern 3365k ang!rtbe

e

o aaCHITH OGERATRRESES it 140 G o Rt SOt SRR
15heS599s and at the, inferfies batweeatSofteshlder@yes SAO wrﬁhmeﬁacumtﬂ bayer

Fl 0, 90. i

br%%)gﬁt? : rt]l?osfe%:ﬁécﬁgcg:gﬁg dléai% . cee Ot)?IFZagt &@a'h?a% gﬁ(z {;aéwgromde an

| agpeellebdbermbl sirtefor the semiconductor die.

After the semiconductor die is attached to Flag 560, Bonding Wires 582 are

bonded to the die and Bonding Fingers 580, and then the assembly is in a mold die.

20  Usually a plurality of such assemblies, e.g. as exist in a lead frame, is placed in a mold
die. A thermoset plastic compound is transferred into a cavity of the mold die to
encapsulate the semiconductor die, thus forming a completed semiconductor package

such as Plastic Package 500. The thermoset plastic may be cured, and further processing

(e.g. lead trim and form, package marking, and test) occur in a conventional manner.

25 In summary, then, a thin GaAs Substrate can be provided with a copper back-
metal layer to allow the GaAs Substrate to be packaged using conventional plastic
packaging technologies. By providing the GaAs Substrate with a copper metal ba-ck

| layer, the GaAs substrate can be made thinner than 2 mils (about 50 microns), thereby
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™ sem conductor die. The Oxidation Resistant Layer 540,
a portion of the Copper Back- 10 netal Layer 530 and
Soft-sol der Layer 590 nelt such that the conponents of
each of the layers intermngle with the others to form
a solder joint when the heat is renoved and the '
W49 r8 are allowed to cool. In at | eastP@HEs2003/036861
enbodi ment, when the sol der ocess is conplete,

Sof t-sol der Layer 590 is adjacent to Copper Back-net al
Layer 530, and the material in Oxidation Resistant

oy Ebuclig gy Glipalih St B AP albial i i fordr iy oy be
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sem cto dle is attached to Flag 560, Flag 560
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senm conductor the. After the sem conduct or dieis

att ache o_Fl ondln r are onded to
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ass nbl | e exist in lead frane, is pl aced
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10ra ot spixitdr sceptof thedisclosure Rarthamure/thing behbr Wiﬁéﬂkﬁﬂibod%nts
In r .a thin GAs Substrate can
 or SRR be e Ehenis PR g ot b F o iaF bt Hilled
GaAssthSarh ok ataﬁlpIeOadﬂBm@ﬂ altrgiesllayst 19/08 SRYABIHE BHEE can be used
pl ast P | ng technol ogies. By providing the GaAs
5. Bk ion iifieh desetongo dpcomingl: hiresosnt isglerurs f e e o be
SUhl&ﬁtE@fth&%ch@fd?ﬁ@& 15t BRGE, bhf GNihedfich, i 8 3R PR coyer
m crons), thereby WO 2004/051733 PCTIUSZ 03/ 030861 -
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sofe S0 GEREbAke BlRub 188 preb AL e Bestihlbu e o oo
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the P@%‘ %19: el be achieved. In the preceding
escription of the figures, reference has
been made to the 5 acconpanying draw ngs, which form
a part thereof, and in which is shown by way of




illustration specific enbodinents in which the
i nvention may be practiced. These enbodinents are
described in sufficient detail to enable those skilled
inthe art to practice the dgsclosure, and it is to
be understood that other enbodi ments may be utilized
and that ~"tt |ogical, nmechanical, chem cal, and
i ges may be nmade wi thout departing 10

fromthe spirit or scope of the disclosure.

1. Fur themimméyctar@ayiccodongrisivgr i ed enbodi nents  t hat
i ncorporate the teachings of the disclosure may be
easiyl ¥ia &9 Q§l§sfr%t1§d%ngya oS RssS kit 1ds€Ghni 50 tntl@roﬁ’sr LsaidFBhAs substrate
exanple additional diffusion |ayers and/or stress
relief | hydpsaneghivasarfpeeand absckaideiswfaen to those
descri bed. Accordingly, the present disclosure is not
I Nt adidsdion®aldier lajdrdvirBthetthe bdoksidqpacthdet ¢ form set forth
herein, but on the contrary, it is intended to cover
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as %3’%%2‘%%@%%2%%@&% ek e i e e SO b AP
scope. of. % nventi on. ql recedi n detalled
desérpulﬁﬁ‘l“i fipqckagecheapEig | SSESURE: t aken in a
limting sense, and the scope of the present

di sclosure is defined only by the appended cl ai s.
0 J -% WHAT IS CLAIMED I'S: 1. A sem conduct or

2. deviTee GemRhiEiRY deviccCAASINS Wshr at avilRayd NGidd GadAsCKiRESe has a
of l'ess than 50 nicrons, said GaAs substrate having

thickgess of Jeythan ApProRNaEhH2 NMisEIRsi de surface: a diffusion
barrier |ayer overlying the backside surface; a
back-netal |ayer conprising copper and overlying the
diffusion barrier; and a plastic die package

3. ENcafe %Eﬁfcbﬁkﬁm&p Qie%s SH béltaﬁﬁtle wl?r:re Il%dsﬁfﬂlﬁ&{] %Hﬁfep lcomprises

device as in Caim1l, wherein said GaAs substrate has
tanglum. hj ckness of |ess than approxi mately 25 microns.

4, The semiconductor device as in Claim 1, wherein said semiconductor device

further comprises an anti-oxidation layer overlying the copper back-metal layer.

5. The semiconductor device as in Claim 4, further comprising a solder attaching the

GaAs substrate to a lead frame, wherein the solder is adjacent to the back metal layer.

6. A method comprising:

placing a GaAs die having a thickness of less than approximately 50 microns on a

lead frame having a die attach surface comprising a soft solder; and

- heating the soft solder to attach the die to the lead frame.

7. The method as in Claim 6, further including encapsulating the GaAs die in a
plastic die package. '



9.

3. The sem conductor device as in Caim1l, wherein
said diffusion barrier conprises tantalum 4. The
sem conductor device as in Caim1, wherein said
sem conduct or device furtherg.conprises an
anti-oxidation |layer overlying the copper back-netal
| ayer. 5. The sem conductor device as in Caim4,
further conprising a solder attaching the GAs
substrate to a |l ead frame, wherein the solder is

adj acent to the back netal layer. 6. A nethod
conprising: placing a GaAs di e having a thickness of
| ess than approximately 50 mcrons on a |ead frane
having a die attach surface conprising a soft sol der
and heating the soft solder to attach the die to the
| ead frame. 7. The nmethod as in Caim6, further

.1 nehyding, %Cﬁ%?aq&h%t %H%ﬁlhgl @é%l%oﬁxph&éza plastic die

wherei n the
GaAs die conprises: said GaAs substrate having an

act PR Gaft fuReiteinying 2p aetive pucs gidrategksidesuficef usi on

barrier layer overlying the backside surface; and a

c oppé€iffubian karriet layer beylyingowdrabisideguitfdee; adid f f usi on

barrier. 9. The nethod as in Caim8, wherein the GaAs

SUb§E&%%ﬁmH§ﬁmﬁlkﬂﬁ Hﬁ%%ﬁﬂémﬂﬁﬁ&Mﬁﬁ%napprox'”Hte|y 15

m crons and 50 m Crons The method as in daimS8,

wherein the GaAs substrate has a thickness of |ess

than approximately 25 m crons.

package. - as In

The method as in Claim 8, -wherein the GaAs substrate has a thickness of

~ between approximately 15 microns and 50 microns.

10.

The method as in Claim 8, whercin the GaAs substrate has a thickness of less

than approximately 25 microns.



