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At Jet Propulsion laboratories (OP5), we arce anvolved with the
wiaanned exploretion of the solar systew, Dnmanned proboes obrerve the
planet surfaces usipg radar and optical camcras to take o varialy of
weapsurement s, Currently Galliteo ds carbiting dupitor; Cassini, duc far
Jaunch in 1997, will observe Satuwrn. Upcondng minsions inclode probes
planned {for Mars, Pluto, a comel, aod varviovs othoer misoions. The Mars
probe (Potlbiindor) includes a small Mars Rover {or oexploring the Martian
sy face.

The probes send pictores and data to ground satations which form the
Deop Space Network (BSH)Y . Dae to the long distapces involved and the low
Transmitl power, Che signels are difficndt Lo receive apd decode |, thore is
more noise received than data.

One wethod vsed for signal pyocoensing je Viterbhl emcoding. b oset of
ity i encoded to form o group of v symbols which is lransnitted to the
ground stalion. The k bite form & shifi reuistey. Now data o pul dnto one
end of the shifi register yesulling in a noew sel of symbols. So Lhe values
ol e syabols represent not only the now data bit, but aloo the value of
the Jast kb jts. This reduces the effect o randow noise on the data. A
decoder at the ground station receives Lthese symboils and caloulates the
most likely value of the data bit. The Viterbi decoder g also callaed a
Maximun Likelihood Decoder (MO . Although thoe encoding i85 simple, the
daecoding is difficull aend increases as 2°k. The decodey conziants of 27(k-2)
processors. Wo split this inte 64 ASICs with 128 processors on each ASIC,

Depigning this chip war cuite a clmdlenge. Flisl Pass pnctoss Wes
cracial since a low-cost leunch window opens: only ance overy 2 years.
1T we Aon'L hil Yhe window when the Mars Pathfinder i echeduled to launch,

iU may he 2 years before conditicons arc rinht fo try again. To ensare vwe
could manage Lhe desion’'s comploexiiy, weel performance goalst, ond finiah
the denign on schedule, we chose Capcade’s Epoch physical design tools
aud librarioes.

hecaunse the design reguired a Targe amouut {64X) of high speod
an- chip menory, we usoed Cascade’s high spoed mewmory genevators. Fach of oux
128 processors i only 1 bhit wide. We vsed {(on Coscade's sugaention) the
Adata path compiler Lo make an ofiicient Jayout, ueing 2, 64-hit wide
Aol apaths . Using Concept (schamstics) and Verileg for design entyry, Fpoch
wag able Lo read these without any problem. We also need verilog for
shmalationsg. Again, with no major problem,

Epoch’ s automation greatly accelerated the phyuical design {low.
1ty dintegration hotween Liming and yower analysis tools and
placement - and- routing lel the tools creabte designs Lhat wmet ouv performance
gqoels.

Ass 3 moentioned there are 64 A81Cs 3in the desdian; each ARIC
cammund cat.es willh every othaer ABIC at. the clock specd (60Mhz) . Since wo
couldrn’t assinae all thesoe ASLCs: had jdentical daelays, there had Lo bo oa way
to minimize clock skew between ASICs. In discugzions with Cascade
cenglrecy s, wo caae up with the ides of & 'delay ltocked Joop’ for the alock,
Thin solves Lhe clock sleow problem, ot we alne had a major 'grouund bounco’
problios with 4000 mignals switching sinultancously on the hoard. 1o 2 educe
gryound bounce, we developed a spoecial 1/0 achemnme (SC1) which reguired the
vee of a custom input pad ccll. Cascade’s cnglineors bhuilt bhoth the delay
Jocked loon and the SCHL Anpwl celd {for ua,

We algo usced Cascade for final desiagn vexyilicaldion; DRC and 1VS.
This step was Lricky, and Cascedo worked with us Lo onsore woe wet. our schedole.

The final chip has more than 200,000 transistors. The design only
took aboul 9 months. 14U was fabricoted on National 's (hha processi. AL the
Lime of writing we have waters hack from fabyication winich pass our enlire veotor
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soet. Yhis was a tricky design, and getting il right Ltook & Jot of
sindalion Uine. The ability of Lbhe Cascade Fpoch Lool Lo guickly genoerate

a desigo complete wilh back- anmotation Ciwding, wos @ mejor facior 3o the
success of this projoot,
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