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A.b.&ract 

A 1illc0Il .nip nriu: detector " .. desi.ped, CODItruCted Uld coDlllliuioQed at the CDF 
experimem at the Tuatrou collidu It Fennilab. The rneeh&oiul de-ip or the detector, iii 
coolioc IDd IIIODitoriq are pr_ted. The frout md electrooics e:m.ploylnl • cu.ltOIQ VLSI chip, 
the readout e1edrooia aod YViou cornpoQell.u or the SVX ",tem are deacribed. The .,.tem 
perfonDaoce and the uperieuce with the OPUltiOD oC the detector iD the ndialioD e.oruoome.ot 
are c:u.euued. The device has been taJrioc collidinc bUIIII dati .mce Mayor 1II11:a, pmorminc 
It iii best desi"" IpeciJicltioDll.Dd eDbluciul the pbytia proFIm DC CDF. 
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1 INTRODUCTION 

T he CDF detedor WILl built to ~tudy the collisions of protoDS and antiprotons at the Tevatwn 
collider . It is a multipurpose detector dedicated. for preciae meuurements of the particles produced 
at pP collisions. During the period between 1989 aDd 1992 the CDF detector was upgraded in order 
to extend its sensitivity to new physics. As P&l't of this upgrade a new silicon microstrip vertex 
detector ( SVX ) \lVU designed and constructed. The SVX it the first device of this kind to be 
operated at a hadron collider. It should allow identification of sccondazy vertices from the long 
lived particles ( T :=:: 10- l~ I). Of particular interelt is a measUIement of the properties of B melons 
produced either directly in the proton-antiproton collision or from the subsequent decay of a top 
quark. 

The mechanical design , front end elechonics and cooling of the SVX are presented in chapter 2, 
the data acquisition electronics is discu8led in chapter 3, the initial performance relulh are shown 
in chapter 4 and experience gained during almOlt 1 year operation in high radiation environment is 
presented in chapter 5. 

2 SVX GEOMETRY AND DESIGN 

The CDF SVX detector [1, 2, 3] wu deligned under the rigid requirement. impoled by operation 
at a hadron collider. Thele con.tramb immediately (orced certain deaign choiCe!. At the Tevatron 
collider, the pP interactionl are diltributed along the beam line with ~ = 35 cm. Thus a long 
detector, shown in figure 1, is requited for good event acceptance. The SVX detector is 51 cm in 
length and will contain - 60% o( the pP colliaion nrticea. The amount of material uled to construct 
the SVX was kept to an abtolute minimum, to reduce particle decays within the material and to 
decrease multiple scattering, both of which limit the accuracy o( leCondary vertex meuuremenh 
and caule backgroundl to other detectors. The materialJ uaed. abo needed to be mechanically stable 
and resistant to the relatively hish radiation in which the detector operatea. 

The SVX detector COOlish of two barrel modulea placed end-ia-end which &Ie centered on the 
nominal interaction colliaion point and whOle axel are coincident with the beam axis. One o( the 
bartels is shown in figure 1. Each barrel conlista of four concentric cylindrical layerl. The layers are 
placed between 2.7 cm and 7.9 cm diatance from the beamli.ne. The inner layer was placed as close 
to the beam u allowed by the beam pipe. 

The DC-coupled silicon microltrip detectors &Ie 8.5 cm long and 300 I'm thick and have strip 
pitch o( 60 J'm (or the three layeu ne&Ielt to the beam and 55 I'm (or the (ourth layer [41. The 
detector width increaaea with radiul to provide a wedge geometry which point. back to the beam 
line. Three silicon micrOitrip cryatala are slued to a low weight Rohacell [5] (oam and carbon 
fiber support tosether with ceramic readout hybrid circuit board ( an ear C&Id ) and a pUlive 
hybrid. Such a airudue is called a laddu, Ihown in fipre 2. At the interface between the silicon 
microstrip detecton, wifehond! electrically connect the strips between the lMljacent detectors. Silicon 
microltrips run .Joq ike length or the ladden and provide track.inl in the I' - ¢J plane. At the 
interface beiweu. OLe firsi Iillc:on micrOitrip detector and the ear ard, wire bondl connect each 
strip to an input of a cUltom designed iniepated. circuit ( the SVX Ie ). The eft'eetive length of a 
ladder is 25.5 cm. The ladden &Ie &IIansed in a 12-sided seometry. A 30° degree teCtion is caJ.Ied a 
wedge. Ladden are lapported. at the enda by beryllium bu.lkheadl. The total nnmber of ladderl in 
the SVX detector is 12 wedgel x 4 layen .J: 2 endl = 96 ladden or 24 ladden for each layer. In it. 
final mounted pOlition in the barrel, each ladder is rotated by 3° around ita lensth in order to allow 
overlap between lMlja.cent laddeu and to mini mile uimuthal boundary sap'. FinaJ.Iy, an electrical 
shield doses the entire b&Irel auembly. 
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2.1 SVX FRONT END ELECTRONICS 

The SVX Ie hu been described in deta.i.l e15ewhere [6, 7]. Its current venion was fabricated using 
3-J.lm feature sile CMOS technology and has both digital and analog sectioDs . The analog section 
cont.ains 128 channels of charge integrating amplifierl foUowed by s&lI1ple-and-hold and threshold 
storage stages. The digital section contains logic (or data spaniflc&tion and serial readout. Digital 
lines are used hi-directionally to receiVl! signal5 controlling the operation of the amplifiers and the 
switches , and to send lign&1s containing channel addre .. and chip identification. An analog signal 
line is used to send the pube bight of channels during readout. The SVX Ie allows the setting of a 
sparsification threshold by receiving a calibration pulse into 128 capacitors connected to the input 
of each channel and storing the allociated charge on a threshold storage capacitor . The chip can be 
operated in double or quadruple correlated sample-and-hold integration schemes. 

The ear circuit board mounted on the ladder containa the SVX IC's on a thick-tUm aluminum 
nitride substrate, wruch was used to provide good conduction ofthe heat from the chip. to the cooling 
system. Ear cards carry signals to and from the SVX IC's and provide neceuary interconnections 
wruch allow the chipi within a wedge to be daily chained. The eat card. also have resuton to .et 
the bias current in the chip', and capac:itoll to filter noile on the bias voltage lines. 

Other hybrid circuit board. ( the port card. ) are mounted on the bulkhead.. The.e multilayered 
boarda interface tignu between the ear card. and the data acquitition electronic •. The port card 
uses digital drivers and receiveu for data irannnulion. An analos differential driver circuit driVel 
the puille heisht information from the micro.trip •. The port card hu two circuit. which provide 
pulsel for setting the threlhold or for chip calibration •. 

The readout cable ( a "pigtail") aUaehed to the end of the readout ear board incorporates a 
"gold-dot technolosy" [8] to make electrical contaet to a mating bUi cable. Thil bu. cable connech 
four laddeu in a wedge to the port card. Small bump' of gold have been depOlited on the traces 
at the end of the 8erible Kapton pigtail cable. The.e bump' mate with pad. on the bu. cable, 
using a lightweight G-IO clamp futened with a .mall bolt and nut. The interconnect pitch hu 
tracel on .taggered 1-mm ceniell, giving an effective O.5-mm pitch. Thil connection ac:heme allows 
easy as.embly of the cables and woru betier than the conventional pin and lOCket arrangement by 
providing complete 8exibility in the number of traeel and in the cable layout. 

2.2 SVX COOLING SYSTEM 

The goal of the low mut SVX cooliDg sy.tem iI to remove heat from the readout electronic. in the 
SVX detector and to intercept heat from the .urrounding tracking chamber electronic. in order to 
keep the .ilicon .trip detectors and the mechanical structure of the barrel at the ladder inltallation 
temperature of 20°C. Thil iI neceuary to avoid the increuc in silicon strip lea.bge current £rom 
higher temperatnn operation and to minjmise thermalpadienh in the internal detector .tructure, 
so that the initial hip-qnalit, mechanical alignment can be maintained. Approximately SOW of 
heat is generated. by ihe electronics in eaeh hal! of the SVX. 

The coolina pipet canyinl chilled water at HOC are in thermal contaet with the beryllium 
bulkhead and IUD 1lDdemeath the ledge on which the readout circuit board. are mounted . An 
additional coolina circuit wu ued. to remove heat from the port card. 

In addition to the water coolina, g&l coolinl W&I introduced at tbe oppolite end or the SVX 
detector in order to reduce thermal gradients aerou the detector, tince mo.t of the heating and 
cooling occurs only at the readout end. In order to be compatible with the .uttounding tracking 
chamber gu, argon-ethane g&l U pre-cooled to 7°C in a heat exchanger before delivery at a 80w 
raie of 10 Siandatd Cubic Feet per Hour to each barrel. As a Ipecial wety meuure, the Iy.tem 
operate. at sub-atmOlpheric prCSlure inside the CDF detector volume. If a water leak wu to 
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oceur, the result would be the gu entering the system rather than water leaving it, which would be 
immediately detectable. 

2.3 MONITORING AND INTERLOCK SYSTEMS 

T he SVX has extensive monitoring and intetlock systems fot ih protettion. Temperature probes 
are mounted at varioul locations on each barrel to monitor the temperature profile along the silicon 
detectOr!. Transducers are inh~grated into the system to monitor the flow rate of chilled water 
into the SVX barrels. SignalJ from the monitoring devices are fed into a programmable interlock 
computer which ,hub off various components of the SVX system whenl!:ver an ahnorm&lity or a 
ma.lfunction are detected. 

3 DATA ACQUISTION SYSTEM 

The SVX DAQ system wu requilcd to integrate into the emting hardware, software and main­
tenance structure of COF. It had to contain sufficiently parallel stru.cture and bandwidtb not to 
introduce any additional deadtime into the COF readout. Finally it had to provide the required 
timing and control signals and diagnoltic capabilities needed by the front end readout chipl. 

3.1 SYSTEM ARCHITECTURE 

The &tchitecture o( the SVX data acquisition sYltem W&I determined by the SVX detector design, 
the operation o( the SVX chip' and their need (or a variety of clocking lequencH, the required 
readout speed and the uilting COF data acquisition network [U). The Iyltem conliltl o( a Futbus 
Sequencer, Crate Controller and Digitiaer modules. Additional detailJ can also be found in the 
literature [10, II, 12]. 

The Ita.ndard interface to the COF data acquisition IYltem iI provided by a SLAC Scanner 
Procenor (SSP)(14), a commercial product that iI used extensively in the COF network. It is a 
programmable Futbul muter that can reformat the event data and attach header information. It 
hu adequate memory to buffer four events, a feature uled in certain calibration modes. 

The Sequencer, a Fastbul Ilave, iI a programmable module which provides the clocking lignals 
neceslary to operate the SVX chip, lynchronilatioD logic to link to the COF data acquilition 
system, and lufficient memory (or one event &I a pipeline to the SSP, The ConhoUe" and Oigitisen 
are housed in SVX Rabbit [13) crates on the COF Central Oetedor. The ConhoUer provides 
the interl'ace between the Digitisen and the Sequencer. The Dilitisen proeeu analog data and 
buffer digital data from the wedgel. They are read out by the Controller. The CDF SVX detector 
wu inlhumented. with fow F&ltbUi crates and (ow SVX Rabbit crates each with 6 Digitiaerl to 
accommodate 24 SVX wedges, .. illUitrated in figure 3. 

3.2 CONTROL AND DATA FLOW 

The Sequencer CaD. read from and write to both the Disitilen ud the Controller. It iI alao pouible to 
direct the read information out a frOllt panel port Oil the Digitilen 10 u to operate with a ItandaJone 
online monitoring IYltem. The primary mode (or read.i.ng out wedge data iI via automatic scanl in 
which the Controller re&dl the wedge data reptel in each of iii Digitilen reporting the pretence of 
data. 

Twelve IigDW control aample-a.nd-hold operation. within the ampliften as well as the event 
readout. During beam crouinS-, 'he SVX timing lipall pall from the Sequencer through the 
Controller and DigitiJer to the wedge. Sample-and· hold opera'ion is Iynchroniled with the 3.5·"" 

4 

.. 
.. 

) 



,. 

; 

) 

) 

) 

beam crolling internl. During readout, the timing signal drivers turn off, and the digitiser accepts 
the chip and cha.nnel addresses aJong with the analog data from the wedge. The Sequencer also 
issues a convert signal telling the ADC on the Digitileu when to begin the hold and digitile eyele. 
Once the data fot a channel have been prepared by the DigitiJtn, readout can commence. The 
Controller is commanded by the Sequencer to initiate a scan read. In this mode the Controller will 
poll each Digitizer and only send data to the Sequencer for those Digiti.lelS which have responded 
that they have data. The SVX IC 's will normally be programmed to provide spanified data which 
will cause the Digitisers to stop responding as each wedge becomes empty. The Sequencer moniton 
the presence ordal. in tbe wedges and terminates the readout alier all the wedges have been emptied. 
A 32· bit Read-Data path from the Digitiler to the Sequencer carriel data during a read or presentl 
data status from each Digitiler when a read it not in progrell. Both the data and their statuI can be 
masked off. The data from any wedge can be muked in the Controller ud data status it maskable 
in the Sequencer. 

A compact data format was used to deaeribe the digital and digitited analog output from the 
SVX chip. Each hit is described by one 32-bit word. The control registers are read from the Digitinr 
or Controller modules using the laIne format &I for the hit information. Data from all the Digitiser 
and Controller registen are read out with every event and appended to the raw data for diagnosties 
and calibration purposes. 

The algorithms for the readout of the SVX Sequencer include data acquisition IU1d data calibra­
tion modes. During data acquisition and data mode calibration every event it readout to a disk. In 
Icanner mode calibration the raw data words from the Sequencen are sent only to the SSPs. For 
each channel the scanner accumulatet the sums of relevant quantities &I well &I the number of event! 
read. Alier collection of the predefined number of trigge,., the data accumulated by the SSP are 
sent the rest of the way up the DAQ chain to be further analysed by calibration conlumer procetses. 
This method of calibration runs much futer than in the data mode beeauae it reduces the number 
of data transfers and USet the computing power of the SSP. 

3.3 SYNCHRONIZATION WITH THE CDF DAQ 

The operation of the SVX chip it performed by an enaemble of timing signall generated by the 
Sequencer module in phue with the Tevatron bunch crOiling timet. For thit reuon the Sequencer 
has to be synchronind with every beam crOlling. The method a1ao minimisel the impact of the 
jitter of the Sequencer's internal cloek on the precise timing of the event and threshold integration 
times. The operation of the SVX Sequencer it linked to the variow level trigger decitionl generated 
by the CDF data acquisition sYltem [15]. 

In figure 4 an example of the micrORquencer program bloek diaaram it presented, performing 
an event acquisition during the collider run. The program startl with the downloading of the chip 
identification numbert to the chiPl' memories and reading them back for tbe diqnoltic purpolet. 
This part of the program it executed only once. Then the Sequencer's clock it ahut oft', waiting 
to be synchroniHd with the nen beam crouina. After receiving the Itart clock lignal, the Partial 
Reset procedure ia executed in whieh only the chip integra~or is reae~ and the event. sampled in 
the previoul crouin. are kept on the Sample and Hold capacitor. Then a check ia made of the fint 
level, LI, trigger deciaion tipal. 

The ablence of tbe Ll triger signal it an indicadon to integrate a new sample. When the 
integration cycle is finilhed the Sequencer's internal clock is .topped by the next ItOP clock sianal 
and the synchronilation with the next beam crouing takes place. Tbe following start clock signal 
enables the operation of the internal clock again and the Partial Reset it performed. There are 43 
80·ns microsequencer's instructions executed between the Start-Clock and Stop-Clock aequence. The 
total number of instructionl in tbat cycle is shared between the Partial Retet and the Integration 
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subprocessc. and the exact numbers depend on a particular implementation . In one of them the 
integration time requites 19 of thelt instructions , and low noue conatraints applied to the resd 
operation demand another 22 in.tIuction • . In the remaining two instruction. the Start-Clock and 
Ll trigger signala are checked. The Sequencer" ability to .elect and check the separate conditions 
on each microsequencer instruction allows us to execute the full event sampling cycle. 

The prtsence of the L 1 trigger signal indicates that the event ,tored during the previous trouing 
passed the Ll trigger condition. and the event may be prepared (or readout. In this cue a threshold 
sample is taken, which is ulcd to cancel the leaiage current component in the event sample. The 
event sampling and the threlhold cyelel mud be executed with the full knowledge of the beam 
crossing. In the fint cue the beam crolling should appear inside the integration window (lee figure 
Sa), and in the second one the integration mUlt be performed between the beam crossings (see 
figure Sb) . The threshold restoring subprocess, requires two beam crollings to be performed with 
the constraints defined above. The microsequencer program inhibits generation of the Stop-Clock 
signal a t the LRS-4222 module during the threshold cyele. When the thre.hold u restored, the 
synchronisation mechanism is enabled aga.i.n. 

In the next step a test of the Level 2 trigger decuion is done . It. presence initiates the readout 
cyele and its ablence directl conhol to the synchronilation subprocel • . For non-triggered events, a 
separate integration cycle iJ performed in the very next Start/ Stop clock cyele. 

3.4 SCAN TIMES 

All detector elemenh in the CDF data aequiltion Iyttem are required to be read out within 2 ms. 
Due to the large number of channels it .... u necell&l"Y to partition the SVX into {our independently 
read branches (see figure 3) . The SCaD time is det\ned u alum oCtwo componentl: the time required 
to read SVX chips in six .... edges by the Sequencer and the time to move data Crom the Sequencer's 
Event Memory to the SSP's buKer. 

The Sequencer scan time is proportional to the number o{ hitl multiplied by the sum of the 
duration of the basic chip data cyele, called HiLo, the respODJe of the front end module. , signal 
propagation delays and the time required by the Sequencer to check that all t he data are read ou t 
from wedges. The time required to move data Crom the Sequencer to the SSP wu meuured and it 
corresponds to a block tranl{er rate equal to 200 nl per 32 bit word. 

The SVX chip hu the ability to Iparsify the data and read only channell above the threshold . 
T he number of hits per interaction is a function of the following facton: event multiplicity, noise 
fluctuations above the threshold teUinp, uniformity bet .... een chips in a wedge, number of low 
momentum spiral tracb and beam gu interactionl. The averase occupancy w ... estimated not to 
exceed 10% of ch&nnels whieh correspond. to a scan time or 0.77 ml, well below the mu:imum 
value allowed. For a fl..x.ed threshold, this number is expected to increue .Iowly u a {unction of the 
ablorbed radiation da.e by the detector componenb, m&i.n.ly due to the increased number of noisy 
channels witb hip leaJtqe cunent value that will result. 

4 DETECTOR PERFORMANCE 

'liajectories in the SVX are found by extrapolating hact. reconJtructed in the Central 'liacking 
Chamber (CTC). The algoritbm auoci&~es SVX bits, oue at tbe time, to an exilting hack round 
in the CTC. At each iteration a ne .... fl.t o{ track parameten is made including the contribution. 
from tbe multiple Coulomb scattering. The algorithm progreIHI from the outer to tbe inner layers. 
Tracks having at leut 3 bitl auociated witb it are saved. 

A great care w ... taken during the mecbanical cozutruction of the SVX detector to ensure high 
precision of ulembly. The SVX detector wu aliined to the CTC uling a beam line &I an external 
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reference ( global alignment) and the ladden were aligned internally within each barrel. In figure 
6 a distribution of the x coordinate IU & {unction of the I pOlition of the primary vertex ia shown. 
Independent fits to the beam line for each of the two barrell were performed and showed an agreement 
to be better than 5 #m between the barrels. The smallilope ofthe beam lines (3 ~mlcm) wu alao 
mea.surable. 

The track residuals in the SVX obtained after application of the alignment constanta are shown 
in figure 1. A sample oftracks with momentum greater than 3.S GeV Ie and having 4 hib registered 
in the same wedge oC the SVX detector wu seJected. The width of the residual diatribution Wall 

found to be dOle to 10 jJrn. It corresponds to a detector spatial resolution of 13 jJm. 
The tracks for which the SVX information wu u.ed improve the invariant mu. dUtribution. 

In the cue of J/ Ifl decay. into a pair o( muon. the width wu reduced by about 30 %. The high 
precision of the SVX track information is shown in figure 8 where the combinatorial backgrounds 
are reduced after a 4-sigma cut wu applied on the decay length, L, of the K~ candidates. The 
continuous histogram represents the invariant mallll diatribution before the cut on L. Point. (filled 
squares) with a fitted signal and background parametruations correspond to the distribution aiter 
the cut was applied. The duhed hiltogram showl all combinations for which the calculated decay 
length is negative and Imaller than 4 sigma. 

5 RADIATION MONITORING OF THE SVX DETECTOR 

The high luminolity and the proton antiproton croll section at a hadron collider mean that the SVX 
will be expo.ed to radiation coming Crom the physic. proces.es and operational beam IOlles. The 
inner molt layer, located at 3 em Crom the beam am, is the mOlt vulnerable. The potential high 
beam lOll condition., in conjunction with the radiation IOCt technology URd in con.trnction of the 
SVX detector, required the design and implementation of a dedicated 10" monitoring .y.tem which 
would minimi'e any accidental radiation dOle. 

Preliminary measurement. of the radiation levels made in the CDF colliaion hall were already 
made during the 1988-1989 rnn. The resulh varied u a (unction of time and were appro.rimately 
900 rad/ pb- 1 at the early .t-ae. and declined to the level of 300 rad/ pb- I aa the run condition 
stabilised. At the dart of the 191il2-11il93 Tevatron Collider run, the expected 25 pb- I of delivered 
luminosity would lead to an intesrated dOle o( 12 bad. Such a dOle could have an impact on the 
per(ormance of the micro.trip detector. and Cront end readout. 

Radiation background. ate monitored with two .y.tem. (11] located Iymmetrically about 2.8 m 
from the interaction region and a distance of 5 cm Crom the beam am. Silicon diodes are u.ed to 
meuure the m.i.ni.mum ionising particle rates and the Tevatron Beam Lou Monitor. [18] aze uled 
to meuure the ionising dOlt levell. In addition to the rate and dOH information, anay. of thermo­
lumine.cent dosimeten (TLD.) are inatalled in the location of the other monitoring devices. The 
TLD. provide the radial dependence of the radiation dOlt, which drop. oft' &I '" ,.-1.11. 

In figure Iil &D atimated inner layer radiation dOle is .hown u a function of the delivered luminos­
ity. This time hiltory .how. that the hishest dOle occurred in the early .t&lel o( the commiAioning 
of the Tevahon, (ollowed. by a regulaz dope related to the optimiaed delivery oCthe luminOlity. The 
slope value which caD be ddermiDed Crom this plot .how. a remaziable agreement with our earlier 
meuuremenb Crom the 1988 run or 300 rad/ pb- t • The BLM and TLD data imply a total do.e of 
approximately 12 bad abaorbed by the SVX inner layer with 20 pb- 1 o(delivered luminosity. 

During the operation of the SVX detector, the gain and noiae o( the SVX IC, aa well &I the 
detector leakage currenh, were monitored. In figure 10 the average gain decreue for all SVX layeu 
is displayed. The decreuel in the gain .how a Iimilar radial dependence to what wu me .. ured 
with TLD.. By applying resulh of the earlier meuuremenh of gain and noiae degradation .. a 
function o( the radiation expo.ure[16], the inferred do.e at the SVX inner layer W&l c:alculated. 
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The dOle determined from the overall change in gain , was 22 had, which ia mcoa.istent with other 
measuremenh. The total noile increase at t he inner layer predicts a radiation dOle of 15 bad with 
18 pb - l of delivered lumino.iiY u shown in figure 11 . During.table operatioD orthe TevatroD the 
gain and noise changed linearly with the delivered luminosity, which indicates that t he predominant 
damage wu caused by t he ftux of particles coming from t he colliding beams, rather than accidents. 
T he dependence of t he leakage current. at the inner layer as a function of time indicate. a radiation 
dose which ia smaller than that inferred from the gain, hut similar to t hat measured from noise 
degradation . These meuuremenh may indica te that t he time con.tant of annealing the silicon bulk 
is short compared to the radiation expol ure rate. They may al.to . how that there it a difference in 
response depending on the type o{ expolure . In this cue the detector wu expoled to a low-intensity 
flux o{ particles over a long period o{ time from hadronic collisions. The tesh used to determine 
the rela tionship between radiation expo.ure and detector penormance expoled the detector to high­
intensity radiation sources {or very short periodl o{ time, which it the typical method applied {or 
such procedures. 

6 CONCLUSIONS 

The work on t he construction of the COF silicon vertex detector wu completed. The silicon mi­
croltrip detectOll were located to an accuracy of 10 micron. and > GS.5% o{ t he .ilicon Itrip. are 
Cully Cunctional. 

A new data acquiJition readout electronics Cor the SVX wu built and commiuioned. The system 
W&l designed to help integrate a new detector into an exiating COF data acquiJition network and 
provided ilexibility necet.ary to operate the SVX IC within the 3.5 1J6 beam crolling intervals. 

Using t he specially commiuioned radiation monitoring .yliem the total radiation dOle IIt'U mea­
sured and found to be lairly conmtent with the expectatiolll that it cornea mainly from the iuminolity 
related causes. The pOllibilit y oherioul accidentt auociated with hiBh radiation dOles W&I reduced 
to a minimum by uaing thit Iyltem. 

The SVX detector it being luceeu{ully operated at the COF experiment and its penormance 
already reaches the design specifications. The preliminary retuJtt of the phy.ic. analyses already 
indicate that it a powerful tool in high-preeiaion trac.king and identification of displ&ced vertices o{ 
10Dg lived particlet[19]. It givea CDF a great opportunity for a rich B physic. program and a good 
perspective in the search for the top quuk. 
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Figure 1: Schematic view of one barrel of the SVX detector, 
showing the internal geometry. 
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Figure 2: Components of an SVX ladder. 
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Figure 5 (b): Threshold restoration cycle performed between 
the beam crossings. 
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