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. 28 *1641.64* Cdains 1. A nmethod for devi acka
the method conprising: heating a seni condmlwﬂmﬂmﬂﬂ"m%

Chayn

1.

(U8)

to a first tenperature, the sem conducto

conprising a plurality of b2 structures, eachnef the

5. plurality of bunp structures conprising a sol der

tion, the first tenperature being at |east the ‘

el tA@l%tK@d%?B@@xUé ahgihPehs Hedfia RHpris@Ry: of each of
the plurality of bump structures to bring the sol der

portion tleatingolat essngtcadagtor hdeticengtoa subbsstr dempeatuge, the
second .t enper a t he .subst r,at

o or it B OE SkYiSe pOREHERE 2 ARG CRER I e, pach of the

t he mlratia} bt burlp sBUETRreS ompFisihgs svideh pbitinPindriabt tedhpefature

contact pads, erein the sem conductor device is

di s plsses apfeast thesmakios temperatuse of dhehselder orign| afeacheof the
hea lﬂlgd oftl;h%%ps ﬁgﬂggﬁ sdt%cb gl1g ﬁ&ﬁyol&e% r%ogtl(}n G atrh&?ean state;

era one € Sem con evi Ce

and t he shHaghg atsebdeitd '@ alfecthd pharetduieoharsdbstidiecahpeding a
t her eof subsequent the heating of the sem conductor
deV|l2‘,léra1“b‘fi'°a%’L'}falCFH‘§f eth of the plurality of bunp

structure augyl SQI %‘“@L@ﬁ@?ﬂ% Wst@{ct&rg§ wf?ﬂh%@k;hﬁn%'lity of

of contac as in aim 1, hea
t he smost pzaise corrprl sing: 20 heating the substrate to
a second tﬁ(%rg.er ure, nd t erature ,.being

e
| ower t hatf S§F“‘i°é‘prt&%?%n ISAfEd Ab AR from the

cl ai Mbdiratt NGurHRC AR Ee%ﬂ'ﬁ%ré‘ft Yhe& Qﬁiﬂlﬁdh&%rdéﬁ&n td ht%e first
melting tenperature of the solder portion of each

t he tompekire yatdf:aSbon@ of g® %Wmﬂuﬁesdewwem@ ﬂretsnbﬁraa%bemg
in clkaim furt ri dIS|aCI

one S JoliS e 2O B oEBREeRTuR ABERE of the
t owededlficdriactot Rievict her a&ﬁmf@ fea@D UF thangluealthh oI bunkye structures

pl ural j ty of bu stru 30 with a corresponding
one Wit @ﬁerrswpg%gweef lwi*eréb&y qfsaetagiPadper eby obt ai n

a sem conductor device package therefrom

The method as in claim 1, heating the substrate comprising:
heating the substrate to a second temperature, the second temperature

being lower than the first temperature.

The method as in claim 2, the second temperature being lower than the
melting temperature of the solder portion of each of the plurality of bump

structures

The method as in claim 2, further comprising:

displacing at least one of the semiconductor device and the substrate
towards the other thereof for abutting each of the plurality of bump structures
with a corresponding one of the plurality of contact pads to thereby obtain a

semiconductor device package therefrom

The method as in claim 4, heating the semiconductor device to the first

temperature comprising:
-
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. 5. The nethod as in claim4, heating the sem conductor

device to the first tenperature conprising: 11111111

feer e oreeer o rerrr 11111 reer e *000002* 29
heating t he seniconductor dé¥%ice to a third

tenperature.. third tenperature being, |ower

mel ting t 8 S semionRAbC drtiee Bt ¢y SRbesaAE, by thind

the RiHpeAkit %ei‘?nfg lwmhéﬁﬁéiﬁﬂgjfeﬁfpera%}g BHPRIAG JoRfon of each
sem conductor device with a gripper tool, the gripper

t ool of tBe ploralhipaf bwgp strectseniandnduct or device to the

first tenpera

heat | ng. t RO e srairarg e et ¥ 2 EifpfiySor the gripper tool
t enpRF akating tﬁ@mﬁlbmdwtordbﬁ@é acth8 dirdt hens@iugonduct or
device across a plurality of heating 10 elenents, the
heatlng el enent s belng operated for generating a heat

6.P" of Tlll 0?1901{'10 gi’ ehéaﬁ % t% %{elhl c%ngl%tglg de ce to a third

cont 1 ol eat In sem cond
deV|memkmnhheombnmdgtenperature 7. The et hod as |n
claim®6, heating the sem conductor device to a third

15 t enper YERIPENE NE HEIEAFIPE ideyice AR ngfutahyy of heating
sem &?Qﬂgﬁigt Pk %Mf&ﬁ?%leﬂ%n?s Bdi ﬁ%%peltaﬂf% R ?ﬁ:ﬁe@ﬁh 9 heat profile

di spl aceabl e for spl aci ng the sem conduct or eV|ce
acr o@sreahesqol the alhdat yproiﬁle h@ag i ogtrellehdot grad@l Seatiiipe of the
nmet hod .as jin cl.ai.m t he sem conduct or device
o, o T OB UG UE TS FHEFeEpr | o1 ng: i Spl aci g
t he sem conductor device in one of rotationally and
linearly for disposing the sem conductor device on

7t he Blllfatneetlilqﬂ as rieqdhh@cﬁ,ditdaéng dh¢ samicoaddctos device to a third

et er m ni of .t.he sem conductor device with

refe?gﬁggngghgﬂ%aﬁwnﬁpﬁggined by the plate. 9. The

met hod asdikposidgaithe semh@atiudigr tda@icsubst 4 gil&tel Qh& plate being
second ten‘ger ature . . ) .
displaceable for displacing the semiconductor device across the plurality of

heating elements.

8. The method as in claim 7, heating the semiconductor device to a third
temperature further comprising:
displacing the semiconductor device in one of rotationally and linearly
for disposing the semiconductor device on the plate in a required orientation;
and
determining height of the semiconductor device with reference to a

datum defined by the plate.

9. The method as in claim 4, heating the substrate to a second temperature
comprising:

disposing the substrate on a first holder, the first holder for heating the

substrate to a fourth temperature, the fourth temperature being lower the

second temperature; and
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. conprising: 30 disposing the substrate on a first

hol der, the first holder for heating the substrate to
a fourth tenperature, the fourth tenperature being
| oner the second tenperatud@®; and 30 disposing the

substrate,.on a second hol der subs nt the substrat
reachi ng FIRRPSHEy ”géﬁﬁfﬁ‘éroé’t wsconﬁﬂﬁéf‘éc%me%spw fugstrate
heat jeRchifd theSTHBH 'Eé‘i‘ﬁ[ferzltﬁre tHeG e SGRONSdLraOPREANY (Re substrate to
10. The method as in claim9, further conprising:

depobe s¢qegd fi¢ropdraigreagent onto the plurality of contact
pads when the substrate is disposed on the first
hol der, the second tenperature being | ower than the

l@ct | Viad inetholl @8peelainy9 fufthertddenprisingt Ng agent. 10 11.
The nethod as in claim9, further conprisin
deposi ti n@epaﬁltméafbtxuaﬁwégth@@}or the| plwaati p%r:oraﬁcttd)atdheNhen the

pl ur C e
0 et gREORAch R3S NED, HASSHREL BB g tover
bei nhah dweictiviienaumpagture opbe duxing agéntunder f i |

material. 15 12. The nethod as in claim9, further

conprising: determ ning height of the device carrier

11WI t th‘ieeSu@ﬂﬁH%?u{ (9a1"f’n daﬁlHH@:r c‘éﬁfﬂr?ﬁ‘%hby the second

der subsequent the heatin e substrate to the
second t edqpeslangraelea%odﬁundéhﬁell mettdraadl oa® fhe pdtualim df, contact

spati al | | ng the plur it tructu

o ¢ e eths SRt el o e B Bl Blrgond Ehperature
def i pdimglodvet tHeSduri®@ WHpdratute StmdemIORatn8l.

sem conduct or device and. a plurality of reference

axes intersecting and configuratively corresponding

1 Prd BEGBLUC R Ui O HIR Gl oo 25 defining a
gecond coor e systemon stbstrate and a

pl urali tyddhérmlﬁl&@elﬁdéglﬁa)f\/&ktcﬂ@&& é‘aﬁhé}CIv\dﬂhn@faBﬁjce to a datum

confi t|v orresponding with the rali
cont tneg fsef%lr Eﬂ@%& ubseauenty e dialng HS tl@ﬁhéul?srre@t to the
coorg%&ﬂ;@nﬁﬁgﬁgg]mnth the second coordinate system

13. The method as in claim 4, spatially aligning the plurality of bump structures
with the plurality of contact pads comprising:
defining a first coordinate system on the semiconductor device and a
plurality of reference axes intersecting and configuratively corresponding with
the plurality of bump structures;
defining a second coordinate system on the substrate and a plurality of
reference vertices coinciding and configuratively corresponding with the
plurality of contact pads of the substrate; and
aligning the first coordinate system with the second coordinate system
for substantially coinciding each of the plurality of reference axes with a
corresponding one of the plurality of reference vertices to thereby spatially

align the plurality of bump structures with the plurality of contact pads.

14. A system for packaging a device, the system comprising:
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. for substantially coinciding each of the plurality of

reference axes with a 30 correspondi ng one of the
plurality of reference vertices to thereby spatially
align the plurality of bunp3ktructures with the

plurality of contact pads..14. A system for. packagin

S devi ce, ™ot ) deaimd BrpricopodiGhiant frdrenadalify e
a sefEhfidifiveioP de ey ic6@ptising af pludlityt 6/MB&HAsHuSurdsNBach of the
sem conduct or device conprising a Fl ural ity of bunp

st r ugtalies of lewpp sekctuive copbusiag iatspldst ppiep. deerfust tempsrature
oor Bk P B0 L AR e Rsbr I O Rl RBLE R ch of e

por t plamlief oamhp Qfuctiies whrilguh@bdler pattidnudR Bbkdiciate €S
to bring the solder portionto a nolten state; neans
for heatimgans Dudsating a substeptes & arigcandnisaipsraiyre, thepaibstrate

subs i Qe I of contact pads; and
neanlgg\?{dgrea ngg"wf%l?f @Or%}civgﬁ‘#shé‘){‘{ he plurality of bunp

st ruct ur esemist fior tspaiallp| aligainigt the @furslivptedfdtungastsyctd®s with the
wherei n the sem condguct or device is disposed at a

di st AHEEY ploiAntasePadSupst rat e during the heating of the

sem condughkind@¥i Lhidddhhier fikvisd is &iSPORes at Wr &stade from the
| east one of the sem conductor device and the carrier

devi sbstrigei dgrimdj sh¢ aomtng ovartbs sehecadhetor t dwreofto the first
subse%ent t he heati ng m conduct or, device to

f the. |
Che FIMPSRIYEmAL I PR 9lothe SERHSOPHLE Tty IG5 b€ carmier device

pl urgding MiskPacefl RBWARIsS tHeUBtheF @Fervdit Ehtﬁ,edi\%f QRO AREHIMNY of the
one of the plurality of contact pads. 5. The system
as i yenuferidyrctps devipe reethp firgidersperamis foe apetting gach ¢fghe plurality

| ower.,t han .t h first tenperature, 16. The stem
e Tor Ot et BB ch PRl of B PR Bacs
| ower than the nelting tenperature of the sol der
portjion of each of the plurality of bunp structures.
137, TheeSsirst amslaim 18} dnaterstheisgeqnddpmpeiaps 43 f?gv.er Shean the
meang.sf Rmflspaci ng at | east one of the sem conductor
device and the device carrier towards the other
thereof for abutting each of the plurality of bunp
l(i]E ' g &et'l ‘rsjt\%?en\ém g%gn ?lg?n? r]%?%&%ﬂ{ e sggo%dotfemtpgr%uﬁl: W %lvslfetr ¥han the

melting temperature of the solder portion of each of the plurality of bump

structures.

17.  The system as in claim 15, further comprising:
means for displacing at least one of the semiconductor device and the
device carrier towards the other thereof for abutting each of the plurality of
bump structures with a corresponding one of the plurality of contact pads to

thereby obtain a semiconductor device package therefrom.
18. The system as in claim 17, further comprising:
a gripper tool for gripping the semiconductor device, the gripper tool

for heating the semiconductor device to the first temperature.

19. The system as in claim 18, further comprising:



wn

15

20

[\
W

. thereby obtain a sem conductor device package

therefrom 30 18. The systemas in claim17, further
conprising: a gripper tool for gripping the
seniconductor devi ce, the g#dpper tool for heating
t he sem con { j}lce t the fi rst ure. ég.
The syst emPAYalY ef dICAYA% Slgmpnf Hﬁ?ﬂsuorﬁ leaghe gjements
Pl ur@etdnye Gbr heALhMG 6l ROR rHr@ﬁlet ht%regl:ﬂérsél ﬂh(eyhé%ft profile being
heating el enents operable for generating a he
pr of gangotlikde efmcrgrs@qaltlmtlhgatf preoférhieondicty deVICe to a third
control | abl e .gr.adual ting of the sem conducto
dovi EEPpnisE e ¥ EEigands Biibe Tt bat oG BRI R Pl of
bei nge kBT pdriiemof &Rh e tHel plaraliSNiT®oad irget@fes. S5 the
sol der portion of each of the plurality of bond
structures. 20. The systemas in claim19, further
0 f he sem conduct or
2Gou B BB LR el B ki T g el ements. 10
21. The Seyﬁta&ﬂfcﬂtSdl$pf®smgahmaﬂtcoﬁdﬂdd’i&fevﬁﬁFﬂ&fds‘sitlitgplurality of
nmeans for displacing the sem conductor device one of
r ot At5HAGFIEPeElfd | i nearly for di sposing the
sem conductor device on the plate in a predetern ned
orientation; and 15 neans for determ ning height of
2k he Ebﬂ$@mndmﬂh@hﬂméﬁiﬁmﬂmﬁt@npmﬁﬁgrence to a datum

defined by the. plate.. 22. The systemas. in c
furt hor CURHI Tof AGPRENE TP tmGR BT GFVIREAPF A I orally and

subsfifatig o 3d1§;§5éfﬁgh th& "ReNidbMor t BBvic@0of Ot t‘blate in a
tenperature being | ower the second tenperature;

secdmdmﬁamdewi®@mﬁﬁennam@ the substrate to the second
t enper at ure

nd neans.for disp t he substr
ont ot he BEUEnnorGaP i LeE AR MR UGB R, e it
r eackidighdehe aldatint BefirRaperiad plae. 25

22. The system as in claim 17, further comprising:
a first holder for heating the substrate to a fourth temperature, the
fourth temperature being lower the second temperature;
a second holder for heating the substrate to the second temperature;
and
means for disposing the substrate onto the second holder subsequent

the substrate reaching the fourth temperature.

23 The system as in claim 22, further comprising:
means for depositing fluxing agent onto the plurality of the contact
pads when the substrate is disposed on the first holder, the second temperature
being lower than an activation temperature of the fluxing agent.
24, The system as in claim 23, wherein the fourth temperature is lower the

activation temperature of the fluxing agent.

25. The system as in claim 22, further comprising:
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. 23. The systemas in claim22, further conprising:

means for depositing fluxing agent onto the plurality
of the contact pads when the substrate is di sposed on
the first hol der, the seconiﬁtenper ature being | owner

than an activ ntenperat he fluxjng agent.

30 24. TH@%V?%’% Restting &gy ‘H}%ﬁ@g aAgial g aricnde ARG of the
t enMM@InAlcHpEdd ShbQWRE sﬁﬁk@rateai%tdlé’;ﬂ)tsé:cpBnttﬁérﬂﬁEtaEdJH& &fe second
the fluxing agent. 25. The systemas in claim22,

f ur tthepeEbmpbéisE hepver3@ urimg erspdrainredelibe edanfill awterial.

underfill material on onto the plurality of the
contact pads when the substrate is di sposed on the

24.1 1 Stheh@hk@a as ihReiSECONGthet esrpptiatigr € being | ower a

curing tenperature of the underfill material. 5 26.

The syst eRFas IPh d@trsammrgzhelghmf e d%va%ﬁp%rgf:rmglth fefgfgce to a
for r ) [

rof ol TeA by BB Hg R Hler SRR ARG 1Ry L e devie
Subsegtient t}tehﬁcblt&htempgranfret he deV| ce carrier to the
second tenperature. 10 27. The systemas in claim 14,

the neans for spatially aligning the plurality of
2PuNpTRe Esedik 2§ Sn Wlefnl?l fheanPniaal 'férysﬁaflal@}oﬁﬁg’rﬁhg RERABlurality of
conprising: neans for defining a first coordi nate

syst mmpsirudiges enthdonplucdity of cdmwcclaacarq:@nmrlplmgr ality of

reference_axes.i sect | and fi at

corr espondFily (4" tCﬁw P 6I F?‘frf)‘“&P B‘%ﬁ%" rﬁlgt tmigonductor
15 means hed AdelirdithdoR réeabs ke fteRattnes 6d Qf(ﬁhﬁ@uratlvely
the substrate and a plurality of reference vertices

coi n@qrmsnfgldammwbrﬁhq Rjuraity efdrumrsrucisgonding with the
plurality, nt d e

for ali gnl %%nstt% d? ﬁ't'mg%c%g(?rt él%? %ﬁgt?s%et?nﬁ]v& b ﬁ{ésshggpﬁéand e
secopldrali¢y of defdednee sy&toemcbmmmgosmanbmﬁgdrytim raoirelipogding
each of the pluralt 0 reference axes with a

cor r}égbélif‘dﬁ’ Hig! ‘&Dh atch%a 196 the SuPSHale: and er ence

vertices pfond AR5 %?-Mn%@@tﬂrﬁl clobﬂrcﬁilldtfg@skl?ﬁwﬂlh%@éécbb{d of
bunp structures w he plurality of contact pads.

coordinate system for substantially coinciding each of the plurality of
reference axes with a corresponding one of the plurality of reference vertices

to thereby spatially align the plurality of bump structures with the plurality of

contact pads.



