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Pa3zButue ceMmemcrea cucrem cuumtbiBaHmga CROS-3
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B akcneprMMeHTanbHbIX yCTaHOBKaX NpuMeHsieTcs 4 pasHoBuaHocTn cuctem CROS-3:
LAND (GSl), H3C- OLYMPUS (DESY) , BGO-OD at ELSA (Bonn),
LHCDb Test Stand (MNA®P) (B akcnnyaTtauum ¢ 2006 r.)
» 2013 : MNpoToTun cuctemMbl 4NAa aKkcnepumeHTa « HeuTpuHo — 4»
» 2014 : MNpoToTun cuctemol Ans akcnepumeHTta “Double Polarized DD - FUSION “



CTPYKTYPHAaa cxeMa KapTbl ASF-48P
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OvarpaMmMma perucrpauvmv AaHHbIX MO KaXXAOMY KaHany
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PdopMaT BbIXOAHbBIX AaHHBIX

dopmaT BbIXOOHbIX JAHHbIX,
OTHOCSLLUMXCSA K AaHHOMY COObITUIO
BKITHOYaeT:

» Homep KapTbl 1 HOMep AaHHOro KaHana B KapTte
» Bpemsa nonyyeHus Tpurrepa anst 4aHHoro cobbitus,
NpuBA3bIBatoLLEE ero K o0LLEN OCY BPEMEHMN,-

100mI 4y, 10 He, 48 yacos

» IlHpopmaumnsa o nponyLeHHbIX Tpurrepax
(HewTaTHas cutyaums)

> 3akasaHHOe YNCo OTCYETOB, BKMOYas
npegLlecTByloLME TPUITEPY



f'mMbKne BO3MOXHOCTU TPUITEPUPOBaHNA

[ MbKne BO3MOXHOCTU TPUTTEPUPOBAHUS
obecneyvnBaloTCA NporpaMmmMmupyemMmom
nornkon FPGA:

» Kaxabln KaHan 3anyckaeTcs nHamemayansHoO, He3aBUCUMO
OT ApYrux, Hanpumep No ypoBHIO BXOAHOro cUrHana,
NpeBbICUBLLENO 3a4aHHbIN Mopor

» /Inn no ypoBH BXOOHOro curHana, npeBbICUBLLENO NOpPor B
npenenax BHeLWHUX BOPOT

» 3anyck onpeaeneHHon rpynrbl KaHanoB OT KaHana,
Ha3Ha4YeHHOro BeAyLwmnm 3Ton rpynnol

» 3anyck onpeaeneHHon rpynrbl KAHaANoOB OT Ntboro KaHana
9TOW rpynnbl

» 3anyck onpeneneHHoOn rpynnbl KaHanoB OT BHELLHEro
curHana (Tpurrepa)

» CNnUCOK MOXXHO NPOaOSTKNTb



BxogHas 3arpys3ka He JOoJKHa nNpeBbIlaTh
BO3MOXHOCTU CUCTEMBI MO CYUTBLIBAHUIO

NaHHbIX:

» B HacTodulee Bpemsa BxogHada 3arpyska orpaHu4nBaeTcs
BO3MOXXHOCTSAMU cuctembl CROS-3 no cuntbiBaHUIO OAHHbIX
n coctaenaet okono 100 Mbit/sec. CooTBETCTBEHHO,
CcpeaHsAs YacToTa 3anyCcKoB 3aBMCUT OT 3aKa3aHHOro ymicna
oTcYyeToB (S) Ha cobbITHE:

> [1pn S = 5 Bpemsa nepegaym ogHoro cobbITust N0 0OgHOMY
KaHany coctasndeT 1,8 usec n COOTBETCTBEHHO
MaKCcuMMarnbHas YacTtoTa 3anyCcKoB B MepecyeTe Ha Bce
kaHanbl coctaBnseT 280 kHz (Duty cycle = 50%)

> [lpn S = 20 Bpemsa nepenaym ogHoro codbITna coctaBnseT
4,8 usec 1 COOTBETCTBEHHO MaKCUMasibHaga YyacTtoTa
3anyckoB B nepecyeTte Ha Bce KaHanbl coctasnset 100 kHz

> [lpn S = 50 BpemMs nepenaym ogHOro cobbITna coctTaBnsaeT
10 usec n coOTBETCTBEHHO MaKkCMMarbHas YactoTa
3anyckoB B nepecyeTe Ha Bce KaHanbl coctasnsaeT 50 kHz
(Duty cycle = 50%), T € okono 1 kHz Ha kanan



BcTpoeHHasa bydepusauns no3sonseT obecneymsaTb
BbICOKYI UMMYNbCHYIO 3arpy3ky:

» [lpn S = 5 BHYTpeHHAA namMATbe MOXeT BMewaTtb 4o 7000
coObITUI

» [lpn S = 20 BHYTpEHHAA NnaMmATb MOXeT BMeLlaTtb Ao 2500
coObITUI

» [lpn S = 50 BHYTpeHHAA namaTb MoxeT BMewaTtb 4o 1000
coObITUI

AN Undpbl cnpasennuebl NpU paBHOMEPHOMN 3arpyske
KaHanos
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NpMMep CMrHaZIoB KOCMUYECKOro UssyvyeHus

ADC value
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Cneundmkauma 25-kaHalbHOIro npeaycumavurens — weunnepa
ATLAS CSC T3A - Brookhaven National Laboratory

Technology 0.5 pm CMOS

Channels 25

Die size 3.29x5.79 mm

Architecture Single-ended

Intended Cy.; 20— 100 pF

Input device NMOS W/L = 5000/0.6 um, Id =4 mA
Noise 1140 + 17.6 e-/pF

Gain 3.8 mV/fC

Max. linear charge 450 fC

Class AB Output swing To power supply — 250 mV

Pulse shape 7" order complex Gaussian, bipolar
Pulse peaking time, 5% - 100% 73 ns

FWHM 340 ns

Max. output loading (3% distortion) 500 Q, 500 pF

Crosstalk 0.8% adjacent, 0.5% non-adjacent
Power supply Single +3.3V

Power dissipation 32.5 mW / chan




BHewHun BMA Kaptbl ASF-48P ¢ agantepoM

BMECTO Nnpeaycuivteneu.
(cneumanbHo ana akcnepmMmeHtTa HEMTPUHO-4)
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Cneundvkaumna kaptbl ASF-48P

Channels / System maximum 48 x |16 =768

Mother System CROS-3:
. CCB16-B Top Level Concentrator
. CBS-B CROS-3 System Buffer (PCI Card)

65MHz, (15.38 ns, 30.77 ns, 61.54 ns, 123.08 ns)

Sampling to discriminator 230 ns
dela

12 bit
T T TR T (1 - 31)/(477 - 3815) ns, (2 — 62)/(954—7631) ns,
/(Maximum Capture (4 — 124)/(1907 — 15262) ns, (8 — 248)/(3814 — 30523)ns,
Time/Trigger) (16 — 496)/(7628 — 61046) ns, (32 — 992)/(15257 — 122092) ns

for different sampling rate
Offset Before Trigger 0...15
Self Trigger Mode Individual for each channel

Threshold Individual for each channel (0x000...0xFFF)
Sampling Mode Individual for each channel

(15.38 ns, 30.77 ns, 61.54 ns, 123.08 ns)

External Trigger Mode Common for all channels

Distance between nearest (Sample Number + 6) * 15.38 ns (for each channel)
triggers ( If a channel has enough memory space for next event)
Channel’s L1 FIFO 48 x 1024 | 6-bit words

Output L2 FIFO 16384 |6-bit words

Sample Timer 44-bit, 100 MHz, 48 hours (Common for all channels)
Serial Link (signal levels, bit LVDS, 100MBPS

rate

Card size 100 x 160 mm

Single + 3.8V, 2.7A (10,3W)



NepcneKkTuBbI

HoBbln KoMNoHeHT : ADS5296A - Configurable ADC

N3yyaeTcs BO3MOXHOCTb Ha 6ase kapTbl ADS-48P n ADS5296A
co34aHns KOHPUryprupyemom KapTbl CO crieayowmmm
napamMmeTpamu:

Ne Sampling | Sampling ADC Channels
Config | Rate Period Resolution | for Card
I

80MHz 12.5ns 12 bit
2 |00MHz | Ons 10 bit 48
3 |60MHz 6.25ns 12 bit 24

4 200MHz S5ns 10 bit 24
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