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BACKGROUND OF THE I NVENTION Field of the Invention The invention relates
generally to the field of integrated circuit design and rmanufacturing.
More specifically, the invention relates to systens for testing integrated
5 circuit designs and chips froma | ocation renote from physical testing
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10 make their products. First, a manufacturer can build and run its own factories to make

the semiconductors themselves. These factories are known as semiconductor foundries
or fabrication plants. Some companies only operate such fabrication plants, leaving other
steps in the development of new integrated circuits to others. A number of large
companies, known as "integrated device manufacturers” (IDMs) have both the ability to
15 design and test new semiconductors. IDMs also own their own fabrication plants.
Alternatively, a company can restrict itself to designing integrated circuits that ultimately
are then produced by another. Traditionally, 1t was common for a manufacturer to be an
IDM. A number of fabrication plants, or “fabs”, were built by such IDMs. In order to
save capital and operating expenses, the owners of “fabs” sometimes built plants in
20 lower-cost countries. Typically, however, the “fabs™ themselves possessed very little
capability for semiconductor design. As a result, some companies have begun to appear
whose sole concemn is to design integrated circuits. These design companies, which may
have no manufacturing or testing capability, typically contract out the testing and

production of integrated circuits to others. Many smaller companies often have no



1 1 6 NOV 2005 capabilities beyond the initial design of integrated
circuits. All the internediate steps between initial design and ptedd¢tZiggn
are contracted out to third parties. These design- only conpanies are
referred to as "fabless” firns. Fabless firnms generally have a need for
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re-testing and re-designing cycle i s known as debuggi ng. Debuggi ,
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arranged i produc2theprsepespdcifadai fHmetionality. At this stage, the testing generally involves
simulating the arrangement of logic gates on a computer, and determining the actual
functionality of the logic gates so arranged. Changes to the arrangement of logic gates
can be performed on the simulation computer to rectify any deficiency in producing the
20  user's specified functionality. The testing and design is then repeated unti] the logical
design meets the user's desired specifications. This re-testing and re-designing cycle is
known as debugging. Debugging typically only includes rearranging the simulated or
theoretical gates to produce the desired functionality. The testing, at this stage, is
typically not rigorous and serves only to confirm that the logic gates are arranged in a

25  proper fashion.
The next step of the integrated circuit development process is fabricating
prototype devices, this being referred to in the art as “first silicon”. This prototype device
is then tested, typically more rigorously than the simulated device, in a next step known

as design debug. Because of the difficulties in reproducing a theoretical series of logic



The next step of the integrated circuit devel opnment process is fabricating
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‘ perfor mance test arrp e, a determ nation of act ua
maxi mum oppungter,ncan be put in place by the FIB probe system. After all the repairs have been

made, the prototype device is re-tested until the logical elements produce the end user's
desired functionality.

The next step in the process is characterization of the prototype device. The

20  characterization step generally includes a full-scale performance test of the device. The

performance test includes, for example, a determination of the actual maximum operating

speed, the voltages at inputs and outputs, timing parameters and temperature hmitations.

If the prototype device passes the characterization test 1t can be “handed off’ to a

fabrication plant for volume manufacturing. Once the device design is delivered to the

25  fabrication plant, test programs must be designed to test the product produced by the

fabrication plant. Because every circuit design has different user specifications and

different intemal logical elements, new test programs must be developed for each design

of device produced. The typical fabless firm may specify the test program, or the fabless



speed, the voltages at inputs and outputs, tim ng paraneters and
tenperature limtations. |If the prototype device passes the 16 NOV 2005
characterization test it can be "handed off' to a fabrication plant for
vol ume manufacturing. Once the device design is delivered to the 25
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circuil) i s geneFil. llyshbeadytypzabmegwiddhita fabikss &emns for Bdambls, ukessthalaselap a
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be fabricated 4. The fabrication plant 30 may itself then either debug SA and characterize
7B the prototype or may send the prototype out for debug SA and characterization 7B to a
20  test house 40. Based on test results obtained during design debug SA the fabrication
plant 30 or test host 40 may modify the design 7A or a new prototype may have to be
created.  After determining that the prototype functions as intended, volume
manufacturing of the integrated circuit can begin. Test and assembly 5B of the product
made by the fabrication plant 30 may be performed by the test house 40, and the results
25  of those tests are communicated to the fabless manufacturer 20 and the fabrication plant
30 to remedy any design and/or production flaws found during volume manufacture.
Finally, the completed integrated circuits can be shipped 6 to the end user. '

Because of all of the steps involved in bringing a new integrated circuit design to

market, i.e., design step, repair/debug steps, and testing step, producing a new integrated
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needed, and the ?1f§f ect of any such_desi (%n changes. Because nonitoring is
di fficul t, OPFRTEHINEBFBINEAF (QREE the faralaticsol adekdRPISy. or ot her stages may not
be avoided. Additionally, a fabless firmnmay wish to run a test program
itself to speed up the review of test data, but may not 10 have the

requi red resources. |In such 8UNBARY GREHESNVENTIOMY be forced to either

outsource the testing or to use the facilities of a test house. SUMVARY OF
THE | NVENTI ON | In oneagfepetie inkéntiodvientéson dehgisesud dorakmapfiamadni®rhgrand
renmotely nitori n% and 15 devel oping steps in a sem conduct or
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manuf act ur qs@lcml% RS 1&@@@5%%}41&%%@%@%%@@6633. The apparatus according to

this aspect of the invention includes at least one remote workstation connected via a
remote access link to a local workstation, and a test system connected via a link to the
local workstation.
In another aspect, the invention relates to a method for remotely monitoring and
20  developing steps in semiconductor manufacturing. The method according to this aspect
of the invention includes running a semiconductor test system remotely, monitoring the
semiconductor test system remotely, and receiving data from the semiconductor test
system remotely.
In another aspect, the invention relates to an apparatus for remotely monitoring
25  and developing steps in a semiconductor manufacturing process that includes a plurality
of remote workstations each connected via a remote access link to a local workstation,
and a test system connected via a link to a local workstation.
Other aspects and advantages of the invention will be apparent from the following

description and the appended claims.
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BRI EF DESCRI PTI ON OF THE DRAW NGSrkhG@p bescmpanosy art illustration of the
steps in sem conductor manufacturing. FIG Z 1S an overview of an

enbodi nent of t O, I f
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be an enti ft:(f{u}g(nqgnt rec‘!lulredr}er %e tesa% syatem The host may be an entity known in the art as a

“test house”, or may be a part of an integrated device manufacturer that offers testing
15  services to others, these others including, for example, fabless firms. The test system
may be any machine or machines and any associated ancillary equipment used in
semiconductor circuit testing. For example, one such testing machine is sold under
model number ITS 9000KX, by Schiumberger Semiconductor Solutions, San Jose, CA.
This test machine advantageously has a high throughput, and maintains a high level of
20  accuracy, so that a large number of semiconductor circuits may be tested quickly.
Ancillary equipment may include, for example, a wafer prober, a device handler, or a
temperature forcing unit. Additionally, the test system comprises computer hardware and
software that run the test machine. The types of computer hardware, software, and test
systems available in semiconductor testing are known in the art, and are not intended to
25  limit the scope of the invention. A "client" is an entity wishing to use the host test
system. Exemplary clients are fabless firms, IDMs, or fabrication plants (which may not
desire to do their own testing). The term “host network™ is used to describe a local area
network (LAN), or intranet, of the host. Similarly, the term “client network™ is used to

describe a local area network (LAN), or intranet, of the client. The present invention-



"test house", or may be a part of an integrated device manufacturer that
offers testing 15 services to others, these others including, for 1gx¥pioes
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not intended to limit the scope of the invention, and, moreover, the client may decide
whether such a switch is desirable.

The first router 4 connects the remote workstation 1, via a link 3, to a second

20  router 5. The first router 4, second router 5 and the link 3 comprise a "remote access

link" 6 which ultimately links the remote workstation 1 to a local workstation 7. In this

embodiment, the first router 4 and the second router 5 are ISDN routers, sold under

Model number 776, by Cisco Systems Inc., of San Jose, CA. Two routers are shown in

this embodiment, but more than two routers may be present. The link 3, connecting the

25  first router 4 and the second router 5 is an Integrated Services Digital Network (ISDN)

dial-up link, in this embodiment. However, the remote access link 6 can be made up of

other components, comprising, what is known in the art, as wide area network (WAN)

technology. In addition to ISDN, other examples of WAN technology include frame

relay, fractional T1, T1, E1, T3, and Asynchronous Transfer Mode (ATM). Another



10 controlled by the client. The client switch 2 enables the client {Nﬁ)
connect the renbte workstation 1, via a link 2A, to a client net wbf KUV A005
The client switch 2 can connect the renpte workstation 1 to the client
network 1A, via a link 2A, or the client switch 2 can alternatively
connect th t 1.t (o) 4.
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networ k | Anttsvols ehatdéd irtfameationandfeesenobver amstwqupgucﬁnmsothedateanat,eﬁrbﬂheasne on

ot her conputers (not shown) .at the. client's physical cili
ot o vor FERRRED I 2nOan MR PRGN F sCulri 8 A Logy ekt T inthabiation, ol

limt the %&Qm%ﬁl)pn‘f atcﬁ}‘?ythYé‘cﬁ&ﬂ @ﬁndﬁﬁ%oc!@?x’i @iﬁk?ﬁnaytzh?o 6L LR fdFanhKkde Civdfie
whet her such a switch is desifable. The first router 4 connects the renote

wor kst at i oslow, fori taansfdriing & get aneurnde obrildta, 20modame hink . waitié dniablst a rchentiteto 4,

d t dthe lipk 3 " i nk"
ot et oy opraeaRe st St B fode BB miegRmte BOSlHeR o he o watketheR T i o
enmbodi nent jn {HeerhbédiinehOhte QTNEX 38EEA WEKSAEOR IO WhEEr Bie 3h&dd FMe L 5S,

sol d under Mbdel number 776, by C sco Systems Inc., of San Jose, CA. Two
routers ar by ShowMiciosystemsdnenpbblalagdto, Gdut nore t han two routers may be

present. The |i connectin th 25 fi rst nd .t he nd rgut er
5is an Int egra?g(a &y rostEm F REwSPR ('IHS%@ bg %fimf?)rr?d ?'i% °n F S
enbodi NNt wokliears it beddi&arqhﬁ tH@@@S Sydtemks Growdithd GocaRe@rkilatiin 70t ethis
conmponents, conprising, what is knowm 1n the art, as w de area_network

(WAN)  t ec FmBP&FEDt, |the lestFYSten 8 s commtedotonie hegtipetueriod 0\iNe chirolosely
i ncl ude f Tl f
e c g Bl s bR BBl o bre Fhperi o Pl ARSI BERUSTHANS! o

private nehmalﬁlon( WiNJest $¥genti 8.t Udwddiet, viait theorye tthw Fémete abbdstatinh or badld ag t 0
be sent over a network, such as the internet, fromone conputer to anot her

whi | e mai nPRSTALYREY §%’é‘EﬁCquy‘°b‘}wéﬁi§rsyﬁttcﬂh§ (ﬁ‘i‘fé‘ #nPY gt SoWithgptersing denlors) i
a driving (Rplks tl’OIlSIt ﬁln% Ha?lf)? gﬁﬂec@écfst% de hH&%t\t/&rk 1d {éﬁl?'i a4 WK' e 5

sl ow for trans erring rge armunts o] a nodem |1 nk woul d ena
client to The link 9A, however, is not a direct link, in order to prevent a client from accessing the

to

host network 10 through the local workstation 7. Instead, a host switch 9B may be
provided, that the host can operate. The host switch 9B allows the host to access the test
system 8 as needed, without the client having access to the host network 10. The host
20  switch 9B may be a physical switch, or may be a computer controlled switch such as an
ethernet switch. Alternatively, the host switch 9B may be a computer controlled switch
operated by security software such as is commercially available under the trade name
Schlumberger Connectivity Center (SCC) by OMNES, Schlumberger Ltd., Houston, TX.
When using the security software, the host network 10 functions as a virtual private
25  network. In such a case, a plurality of clients can have information stored on local
workstations 7, but will be prevented by firewalls from accessing any information other
than their own. The type of switch used is not intended to limit the scope of the invention.
When the host selectively operates the host switch 9B, to connect the test system 8 to the

host network 10, the client is prevented from accessing the test system 8. However, the



operate the test system8 renotely. The renote workstation | and the | ocal
workstation 7 in this enbodi nent are UN X- based workstations sol d {@nir 2005
the nodel nanme "Utra 5", by Sun Mcrosystens, Inc., of Palo Alto, CA The
test program nust at sone point in time be transferred to the local 10

wor kst at i bst nidy EHES tHeOtekUBydidif § @5tnetdst e fidsPhd ah?e Iat%@é tNOEK& bl on

7. In this enbodinent, the test system8 is connected to the host's
net wor k 10efroflyy acCEbe thmalsysm&étyastelaonvélylogeuesg thost bedaugB. of the

cystom s, HowvaRer T EHEBIPGA e DRBNGRE Vi RETSET PR RSN A Y e ot

oper at i vel3tc6QNNBCEthet BcAlNRofk@Ekiof YA LEMafhs (tAY @bkt §¥o ¥, | rtiﬁar@)ervuft heUkst
using the local 15 workstation 7. The test system 8 may be connected to the

host nét wdrRgram eyes the emﬂte agcess iinle 6mapk b® Amerponewamg, ssitngelsa pdesille thdti nk,

d h K O
the' | ocal Bbriera R Bnbpide VE°RE B i ahady e S alPaca S Ra:

the host gisieplembR, sirheaheﬁé neht itk 8B aaChoREM, hfbrhﬁ%fn &) AmERSHhetlbealt st
system 8 as needed, w t hout the client having access to the host net wor k

10. The ho¥erksigtien7centanm thajesbprograshyibe chientanay amangsrfonayelseicd imsraniher
control | e%&"!y%t%h UGN ?atgn‘mdet hert:Fe desrsgtlé 6% Mhe ﬂtﬁ?r[‘@aft]; %%X scﬁJEt% e*aot%e

switch 9B € a co control t'ch ~ Operate y Secur

sof t wape Sdﬂﬁ{?esaﬁlei st @ImBract ek Ity ttaviebtl bl &rgi%ratlheytsrc&dav@ap@atton of the
Schl unberger Connectivity Center (SCC) by OWNES, Schl unberger Ltd.
Houst on, Test syeh 9Bsi ddettse sistem i& gars Btewhet &cbaofed frem tft?e?}aﬁ;atkngl@ystem

functions Vv I [ t r y g Of
clients car% %&e&{ trttff)%rlorrog[ %cﬁk% f'or ege \Pﬁ’l o((::l%;telIrlIEI Wﬁge?latg %%%5 t@s E{lbsgtS?’\%\t/llﬂltnl 8 be
pr event ed binofdly,exia@thesrehtoneraceceisk By Bevausefherremioteoworkshation It hahthele¢al

own. The type of switch used is not intended to limt _the scope of the

i nvent i on. WotlKaHoR Hampp 8t lukrdcthe vdicht eperu e loral Worketaion /s i§ghe ghient
connegs t hopdresy 1¥,§1t1)‘?[ﬁré§ehp af g HBASL ety K A&ttlad%%&cgf s chéttp&e@fﬁé‘t ed

from accessing the test system However, the 005 host may
access t heemipdsyees pétherhodt may be edetkctefhea hhost aompute- @A dinked tdbedtst eyrterh o
8. The host computer 8A or local workstation 7 may have collaboration software
installed, to allow the client to have real-time assistance from host employees while
running the test system 8. The client can request assistance by conventional means such
20  asover a phone line, or it may be computer generated. The computer generated assistance
request may be sent to the host computer 8A or local workstation 7 to alert the host that
assistance is needed. If assistance is required, the host may access via the host computer
8A or by accessing the local workstation 7, and provide any technical assistance required.
In addition, a networked camera 11 may be linked to the test system 8 so that the client
25  can watch the test system 8 as it functions. The networked camera 11 allows the client to
monitor the test system 8 while in operation. Additionally, the host can install ancillary
equipment, depending on the clients need. For example, a temperature forcing unit, a
wafer prober, and/or a device handler may be added.

Note that during the time when the client is denied access to the test system 8, the



remotely access the test system8, by selectively operating the host switch
9B. After the test programis transferred to the | ocal V\orkstatloqﬁmw Al
the renote access |link 6, the local wrkstation 7 contains the te

program Transfer of the test 5 programover the renote access I|nk 6 may
be time c al.so possi bl e that the,client. Y.\

Cransfer tRe! FESersRl s S luSR B RS olr P Ricp et Ra a PG e Bipaetdhes
nmedi a, suab eAsitisRGMet ihen PSR, & 6he BMiplE Ohe @¥amhe be AADM Rehd Raaking

wor kstation 7 contains the test program the client may arrange for a

sel ect ed thisrBWHrcixcHE depigas dugrag penigistef topemdica chfpt #asass: lorthe éest syged ishe
DUT. When otcg?eds qP%g&lggxdcxapé)c? JtlQe P%s'i e%est tcn' 1P?§stlgrgsrlg&%1® f%?%&]& gl[éont;[rﬁlﬁot est

system 8, genera Ive op er tron O hoST “swi t e test

syst ems8 Q@hdthﬁﬂr&)ﬁn{@@ﬁh&bﬁiefth@mﬁg{y@teﬁpsr ating system resident on the
| ocal workstation 7. The client may then access the test system 8
remotely, via thie nEppias igsebimited tk operat and monHaring pbirdesiatek siravi Sﬁstl

ag?k;[]gt: on?é‘/0 as |¢%Fﬁ%ﬂ cPF%rnw{%h%rse g% ﬁ%ﬁ] ﬁla&%gcg-ﬁ%sﬁhngiﬂa%hos

facilitiesntepeded conal.| Yn this dhaenpld,ithattedeysieas 8 ofethpl pryeiss mfml:toldﬁ'nmab may
be connect ed via a host conputer 8A |inked to the test system 8. The host
conputer 8X befrtuted by|2 RIBPRISEMLHsCRsSePTHAYS 0l | abor ati on sof t war e

i nstahjed, to aﬂnl a%mhtepgxa% e};sﬁenhﬁi‘rﬁla{' ﬁ:?%hetfhﬁee iRkANGaRE 'frﬂﬁghh&?‘ﬁlay

enpl oyees whi | runni ng t system 8. The client can request
assi stancéaeb;sedbm\ad'm‘tmamah plmamsmetm:drr ad tes tlmmsserabheﬂ(mmdomdeqtom it my be

conput er gener The conput ey generat ed, assis uest may be sent
o The host comblgt e} IBRVGIES 2 ler g e FBPUMERt £5 (Y dRYSTEhE, RUSEE FHwS
assi stanc eclfeﬁtsr}ﬁﬁ}dgg:ue th h§§§ F AP GECdsS af BT Gvet Deesh@9dterBYn FFGES Seakh @

the host conputer” 8A or by accessing the |ocal workstation 7, and Pprovi de
any t echniaizht wds hateatecevn eeparatedocal worladtiation o m)urahtryectﬁ/mnioe&jwodﬁmtmns.:’w may

be linked to e test system. 8 hat the client 25 ca e

Syst s 4% T ATERPbn At S vt R ESHOF STPPTRPOVE it IR e

noni tor  t hRcdRSineS¥ SuBfhfialy the sameORahaUinRN6 NdEid.i DNal thy, ﬁr%th@mb&ﬁﬁleﬁtan
install ancillary equipnent, depending on the clients need. For exanple a

t enper at urkacholing Ay comiects s comésponging emoteawarkstationfd i to Hendicat’s degel be

added. workstation 32. The local workstations 32 are generally in the same physical facility as

the test system (as in the first embodiment). The data and test programs for each of the
20  individual clients are typically separated by a series of firewalls 33. The firewalls 33
create secure enclaves for an individual client's data and test programs. When a
particular client has scheduled time on the test system 34 all other clients are prevented
from accessing the test system 34, ensuring maximum secunity for the particular client.
Additionally, the particular client may only connect to their local workstation 32 after
25  being screened by the host’s security system. Any intrusion into local workstation 32 is
immediately recorded and ticketed for further follow up by the host. The host schedules
particular times on the test system 34 for particular single clients, who may then operate
the test system 34 as described in the first embodiment. A switch matrix 33, is provided

so that a host network 36 may connect or disconnect from the test system 34 as described

10



Note that during the tinme when the client is denied access to the test
system 8, the 9 16 NOV 2005 host nmay operate the test system for higNSGMO5
pur poses, such as providing testing services to entities other than the
client. In one exanple, the host may be an IDMwho is testing his own
circuit designs rin riods of tinme when client access to the test
system 8 fgtﬁ%%ﬁ?%3§eﬁwggﬁ%?ﬁer exanpl e, the host may test circuit designs
local l'y for ot hefoselskélfekisinvhe artdwiDagietcigieshitothenmein@odigtssof MetiRecrltiont
system 8. The invention is not limted to operation and nonitoring_ of .

i nt egr at ecragihecdgvisediwiyeh dginot depart &em BesgiamL thednyagighs disclossd hieresr
system may . desi . : I i ] L s_exanpl e,
the tost LyeruiEn, R AP iflent M e MR ALFER SN THE hrach Sy bR T ES
systems di scussed previously. 10 In another exanple, a systemsimlar to
the first enmbodi ment of the invention may be used by a fabrication plant
to monitor and test the assenbled sem conductors. FIG 3 illustrates an
alternative enbodi nrent of the invention, where nultiple clients may desire
to have renpte access and control over a test system In FIG 3, each
client wwll have its own separate |ocal workstation, a plurality of renote
wor kst ati ons 30 15 each has a renpote access line 31. In the exanple

enbodi mrent of FIG 3, each renpte access line is substantially the sanme as
the link (6 in FIG 2) in the first enbodinent. Each line 31 connects its
correspondi ng renote workstation(s) 30 to the client's |Iocal workstation
32. The local workstations 32 are generally in the sane physical facility
as the test system(as in the first enbodinent). The data and test
prograns for each of the 20 individual clients are typically separated by a
series of firewalls 33. The firewalls 33 create secure enclaves for an
individual client's data and test prograns. Wien a particular client has
schedul ed tine on the test system 34 all other clients are prevented from
accessing the test system 34, ensuring maxi num security for the particular
client. Additionally, the particular client may only connect to their

| ocal workstation 32 after

11



25 being screened by the host's security system Any intrusion into |ocal
workstation 32 is immediately recorded and ticketed for furtherg ity §30w up
by the host. The host schedules particular tinmes on the test system 34 for
particular single clients, who nay then operate the test system 34 as
described in the first enbodinent. A swtch matrix 33, is provided so that
a host network 36 may connect or ect fromthe test system 34 as
described 10 16 NOV 2005 in the previous enbodi nent. Those skilled in the
art will appreciate that other enbodi nents of the invention can be devised
whi ch do not depart fromthe spirit of the invention as disclosed herein.

Accor di ngl y.a¢ hepseeRefodfreiidtely MHeiidiar Sidatiéveging Btdpednonlsymbins nlitkor
attached clains. 5 11 16 NOV 2905 CLAI M5 An apparatus for renotely
moni t ori ng andnaieattapihprosesspomipms@eseni conduct or  manuf act uri ng process

conprising: at | east one.,reno wor kst at j qn .connected via g.repote, access
fi ﬁ !tol agl Folfast RBF KKEMals m&%ﬁtbona Cf”éréetc{egy??e%rgglﬁ e %/(%aeas 311& O3 63 o t he

| ocal wor kst at,Qstaibier84n the test system conprises ancillary equi pment
pre-sel ected and operatively controlled by a client to test various

functi ons of testdgstemecondect¥h eizappiak b vke bicalcwarkstationf whetegr thedegirsysiemy a
client switch that. connects a client netwark-. to the at Iegg%bone renote

wor kst ati on. FCTEIESH 4y FIUPS Bigselectel i ARETatiy y §OTR K38y t ch

that connects g 1@ $hroddehiidas @ aldb6ict est system and when engaged, prevents
client access to the test system

2. The apparatus of claim 1, further comprising a client switch that commects 2 client

network to the at least one remote workstation.

3. The apparatus of claim 1, further compnsing a host switch that commects a host
network to the test systern and when engaged, prevents client access fo the test
system.

4. The apparatus of clatm 3, wherein the host switch comprises a manual switch.

5. The apparatus of claim 3, wherein the host switch comprises an ethernet switcly.

6. The apparatus of claim 3, wherein the host switch comprises a computer :ecurity
softwrare.

7. The apparatus of claim 1, wherein the remote access link comprises:
a wide area network cornmunication line operatively coupling the local workstation to

the remote workstation.

8. The apparatus of claim 7, wherein the remote access link firther comprises at least

‘one router.

12



4. The apparatus of claim 3, wherein the host switch conprises a n@l ”n
swtch. 5. The apparatus of claim 3, wherein the host switch congﬁi S 5\51
ethernet switch. 6. The apparatus of claim3, wherein the host switch
conprises a conputer security software, 7. The apparatus of claim1,
wherein the renote access |ink conprises: a w de area network commruni cation
| ine operatively coupling the | ocal workstation to the renote workstation.

B. The appar afsaplarhabMldim Wheheein tidlnk empiscaadess] Aicalduotkecluding
conprises at |least . one router. 12 16 NOV 2005 9. The apparatus of claim
1, wherein t Haellonkwedkstionemdabq gelalystaiea Net work including the |ocal
wor kstation and the test system 10. The apparatus of claim1l, further
conprising: a video camera networked to the test system 11. The apparatus

of clai m 1jowhes gipardthe€oPdlbinm I AfpthePetopeein: f urt her conprises. a
tenperature forcing unit. 12. The apparatus of claim1, wherein the

ancil lary equi pnBaged L8 he SR 585 RstWafier. prober. 13. The apparatus of
claim1l1, wherein the ancillary equipnent further conprises ai device

handl er.' 14. An apparatus for renotely nonitori'ng and devel opi ng steps in
a seni condqQgt Qhe appasdtaciofirdliden pr edessn cpRtidliang eqapment &hriliey afmreeote
wor kst ati ons each connected via a renote access link to a |ocal
wor kst at i on; EAPCERMIEIPICEENEM connected via a link to the |ocal
wor kst ati on, wherein the test system conprises ancillary equi prent
pre-sel ected and

12. The apparatus of claim 1, wherein the ancillary equipment further compnses a2 wafer

prober.

13. The apparatus of claim 1, wherein the ancillary equipment further comprises i1 device
handler.’

14. Am apparatus for remotely monitoring and developing steps in a semiccnductor
manufacturing process compnsing:
a phurality of remote workstations each connected via a remote acciss link
to a local workstation; and

a test system connected via a Jlink to the local workstation,

wherein the test systemn compnses ancillary equipment pre-selected and

operatively controlled by a client to test various functions of a device.

15. The apparatus of clairn 14, wherein the local workstation includes a plwality of
firewalls adapted to prevent access from one of the remote workstations to any other

one of the remote workstations.

16. The apparatus of claim 14, wherein at least one of the remote access links comprises

an intemet conunection,



operatively controlled by a client to test various functions of a device.
15. The apparatus of claim 14, wherein the |local workstation incl L{%elﬁqya
plurality of firewalls adapted to prevent access from one of the 'fe t 805
wor kstations to any other one of the renote workstations. 16. The

apparat us of/, ctii Fpidusibiedienn ] atwheasta: 0 ofc thberenpice access |inks
conprises an internet connection. 13 16 NOV 2005 17. The apparatus of

claim 14, whet éedicaicdVeAst teghreoiogy.t he renpte a dedi cat ed WAN t echnol ogy.
1 OTL e apparatus~ .... of Ma A Ler co Lu.. host switch 'a L adapted iu
selectively 1U. 1111 us 1, 1u, A, _.-uiiiprl5 ng swtch 11 iv connect a

host networki Mo,eSERuA8s bo cldhe 12 ThrisdSdcerishi: » Hhe APPAY adpsedok &).ahvell4,
wherein the ancill’'ary equi pnent further conprises a tenperature forcing
unit. 20. Thecapparabos nefwakaignmetdce iohbe édshsistesnanci |1 ary equi pnent
further conprises a wafer prober. 21. The apparatus of claim 14, wherein
the ancillary equi pnent further conprises a device handler. 22. A nethod

for remotehy rEpi Lori0ds aﬁdclaii%yqh9mh@9€1§tﬁ9%nma§,e%g§?ﬁ£ﬂ@ma comyrises 2

manuf act uri ng conprising: running a sem conductor t systemrenofely from
a renot e wor ktngidramre foocipk editover a link to a | ocal workstation, the |ocal
wor kst ati on being operatively coupled to the test system nonitoring the
sem conductor test systemrenotely fromthe renote

20. The apparatus of claim 14, wherein the ancillary equipment further comprises a

wafer prober.

21. The apparatus of claim 14, wherein the ancillary equipment further comymses a

device handler.

22. A method for remotely momtoring and developing steps in semjcoaductor
tnanufacturing compnsing: |
running a semiconductor test system remotely from a remote works!ation
coupled over a link to a loca! workstaiion, the locel workstation being oper.atively
coupled to the test system;
monstoring the semiconductor test system remotely from the remote
workstation; and

receiving data from the semiconductor fest system at the remote
workstation,

wherein monitoring the semiconductor test system comprises using at least one

piece of ancillary equipment.

23. The method of claim 22, wherein the semiconductor test sysiem comprises a

semiconductor probe systern for integrated circuit design debug and repair.

14



wor kstation; and receiving data fromthe sem conductor test system at the
renote workstation, wherein nonitoring the sem conductor test systgeRlY 065
conprises using at |east one piece of ancillary equipnent. 23. The net hod
of claim 22, wherein the sem conductor test system conprises a

sem conductor probe systemfor integrated circuit design debug and repair.
14 16 NOV Z24965he etk ofretalrn d2 2 fwhdrainrthe Zenngoadaciar {95k SyBem CORIStOR 1t st
system conpnsts a test st em adapt to niter the functionality,of
seni conduct orsé’STﬁV‘o&g@é%d gé @On’r‘%?‘?%?ﬁ%}?“ﬁ né(nf’? ng’.m’?ﬂgaﬁ’ét Rbt u8ﬁfdy &Faf m
22, further qgggpgahgt?%t‘control ling the sem conductor test systemrenotely
fromthe renote workstation. 26. An apparatus for renotely nonitoring and
devel opi ng steps in a sem conductor rmanufacturing process conprising: at

| east one renpte rkstatjon operatively.connected via a Wde Area ]Jate
work  commirhi digtmencd p %%ﬁﬁ%ﬁqc ri/%"tgétion; a test system connected
via a Local Area Network to the | ocal workstation; and _a host network

det achabl y conneeatedling/thg spiqondirtociestaysiem reppRely dropnbegagptesyerkdaiion.
wherein the test system conprises ancillary equi pment pre-sel ected and
operatively controlled by a client to test various function of a device.

27. The app@r Abusppafated frmrefotefyuinoRtbris® MRl i divelbpihgy bEPY 11§ AMBIrAic1RtusiRE ked
to the test system Is .
manufacturing process cOmprising:
at Jeast one remote workstation operatively connected via a Wide Area Nework
communication Jine to a local workstation;
a test systern connected via a Local Area Network to the local workstation; and
a host network detachably connected by a host switch and a Jlink to the test system,
wherein the test systemn compmnses ancillary equipment pre-selected and operatively

controlied by a client to test various function of a device.

27. The apparatus of claim 26, fiuther comprising a video camera networked to the test

system.
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