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HassaHne cuctemsl MpoekT PYHKUUMU UTor 2018/MAaH 2019
576-kaHaAbHaOSA MoaepHuzauus PacnpeaeAeHune PaspaboTka onbITHbIX
BbICOKOBOAbTHASA CUCTEMA MIOOHHOM BbICOKOBOAbTHOIO ob6pasuoB/Pa3paboTka
cTtaHuum ME1/1 CMS cuctembl KMC. NMUTAHUSA HA 3KCNEePUMEHTAAbBHOIO
Pasza 2 cermeHTbl KCK o6pasua ?
396-KAHAAbHAS CUCTEMA MoaAepHu3auus BoipaboTka Paspab6oTka onbITHbIX
UCTOYHUKOB MIOOHHOM BbICOKOBOAbBTHOIO ob6pasuoB/Pa3spaboTka
BbICOKOBOAbTHOIO NMUTAHUSA cuctembl KMC. nuTaHusa Ha KCK 3KCNEePUMEHTAAbBHOIO
cTaHuus ME2-ME4 CMS Pasza 2 obpasua ME2?
6000-KOHAOAbHASA CUCTEMA YcTaHoBka R3B PacnpeaeAeHue U3rotosAaeHue 2000
pacnpeAeAeHus NeulAND BbICOKOBOAbTHOIO KAHAAOB CUCTEMbI/
BbICOKOBOAbTHOIO NMUTAHMUSA HEeUTPOHHbIU NMUTAHUSA HA UsrotosaeHune 1000
HVDS NeulLAND crnekTpomeTp HOTOYMHOXHUTEAU KAHAAOB CUCTEMbI U
noctaska 3000 KAHAAOB
cuctemsl B GSI
2000-kaHAAbHQSA cUCcTEMA SKCNepuMeHT Pernctpauus n PaspaboTka npoTtoTuna
perMcTpauum 1 CYUMTbIBAHUSA NMPOTOH CUYUTbIBAHUE cucrtemsbl / PaspaboTka

ACHHbIX ACGHHbIX onbITHOro o6pasua
BPEeMSAMNPOAETHOro CUCTEMDI
U TPEKOBOro
CNeKTPOMEeTpOoB
2000-kaHaAbHAs8 noacucTema | YctaHoBka R3B YcuaeHue m TexHu4yeckas
YCUAEHUA U POPMUPOBAHMUSA PAS dopmupoBaHue AOKyMeHTauus/
CUTHAAOB CUrHAAOB straw- Pa3paboTka nUAOTHOro
cnekTpomeTpa obpasua
16000-kaHaAbHAS cUCTEMA SKCNepuMEeHT CyuTbiBAHUE U KoHuenuus cuctembl
perMcTpaumm U CHUTbIBAHMUSA SHiP dopmatTupoBaHue | /KoHLenTyaAbHbIM AU3AUH
AQHHbIX SST- AQHHbIX straw-
CNneKTpomeTp crnekTpomeTpa




2010-2013rr.
11000 — KOHAABHAOS CUCTEMA
pacnpeAeAeHUs BbICOKOBOAbTHOTO
nutaHusa KCK ctaHuun ME2-ME4 TMC

Pasza 2. 396-KaAHAAbHAA CUCTEMA
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MCTOYHUKOB BbICOKOBOAbBTHOTO
NMUTAHUA CTAHUMM ME2-ME4 TMC

Pas3a 2. 576-KaHAAbHAA cucTema
BbICOKOBOAbBTHOIO NMUTAHUA CTAHLUUMU
ME1/1 (3ameHa cuctemsl CAEN)

HV SPS — 9-KQHAAbHbIM UCTOYHMK
BbICOKOBOAbTHOTO MUTAHMUS
4000 B / 2.5 MA HO KQHAA
MNokaHaAbHOE peryAMpoBaHue
HanpsxeHus 0-4000B
TOYHOCTb PEryAMpPOBAHMUS,
usIMepeHus HSI"IIP;I)KGHMSI /ToKa
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MoaepHuzauymnsi MIOOHHONU cucrembl CMS . @aza 2
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DB36 — 36-KAHAAbHbIN
AUCTPUOBLIOTOP
BbICOKOBOAbTHOIO NUTAHUSA
MNokaHaAbHOE peryAMpoBaHue
Hanps>XXeHus
Vmax + (Vmax -1000) B
TOYHOCTb pEryAMpoBaHMUA,
U3MEepEeHUsa HanpsaXXeHus /Toka
0.1%

Pa3a 2. Pa3spaboTka, KOHCTPYUPOBAHUE , TECTUPOBAHUE, BBOA B SKCMNAYATALMUIO:
= 576-KAHAOABHON CUCTEMbI BbICOKOBOAbTHOro nuTtaHmua ME1/1 ( HVSPS — 4, DB36-16)
= 396- KOAHOABHOW CUCTEMbI BbICOKOBOAbTHbIX MCTOYHUKOB CTAHUUM ME2-4 ( HVSPS - 44)
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MoaepHuzauymnsi MIOOHHoN cucreMbl CMS . ®a3za 2
PacrincaHmne pabort rno co3gaHuio BbICOKOBOJIbTHbIX CUCTEM

https://twiki.cern.ch/twiki/bin/viewauth/CMS/HV_CSCPhase2Upgrade

i i Half 1,2017 Half 2, 2017 Half 1, Half 2, 2018 Half 1, Half 2, 2018 Half 2020 Half 1, 202
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1 m LHC LS2 as of Jan 15, 2018 - for reference 627 days? [12/10/18 8:00 AM |5/4/21 5:00 PM
2 m design prototype Master board 16 days [1/9/17 8:00 AM 1/27/17 5:00 PM 1
. .
3 : |az outprotc:ype Master board : 20 :a\/s 2/1/3/;7 8:00 AM 3/10/1; 5:00 PM |2 EE First tranche — Pilot batch test :
4 fabricate and assemble prototype Master board 20 days |4/3/17 8:00 AM 4/28/17 5:00 PM |3 ° °
5 |7 test prototyps master board 15 days |[5/15/17 9:00 AM | 6/5/17 9:00 AM |4 %7 09/01 /1 8 hﬂpSI//IndICO.Cem.Ch/even’r/7753'| 6/
6 integration tests at CERN with prototype Master board 16 days [9/25/17 8:00 AM  |10/13/17 5:00 ... |5 E *
i m Procurement Redinesss Review - dates TBD 5 days [1/9/18 8:00 AM 1/15/18 5:00 PM ]
8 m first tranche of subsidies 0 days|1/9/18 8:00 AM 1/9/18 8:00 AM 1/9
9 m pracure parts for pilot batch of ME1/1 HV boards 120 days |1/15/18 8:00 AM  |6/29/18 5:00 PM |8 Second i'ra nc he
10 m fabricate and assemble pilot batch of ME1/1 HV boards 40 days [7/2/18 8:00 AM 8/24/18 5:00 PM |9
1" m test pilot batch of ME1/1 HV boards 40 days |8/27/18 8:00 AM 10/19/18 5:00 10 09/01 /1 9 ?
12 delivery of pilot batch of ME1/1 HV boards to CERN 20 days |10/22/18 8:00 AM | 11/16/18 5:00 ... |11
13 |87 | integration tests at CERN with pilot batch of ME1/1 boards | 20 days |11/19/18 8:00 AM | 12/14/18 5:00 ... |12 * Third tra nche
14 second tranche of subsidies 0 days|1/9/19 8:00 AM 1/9/19 8:00 AM 1/9
15 | pracure parts for production batch of ME1/1 HV boards | 120 days|1/9/19 8:00 AM | 6/25/19 5:00 PM |14 B 09/01 /20 ?
16 m fabricate and assemble production batch of ME1/1 HV boardsf 100 days |6/26/19 8:00 AM | 11/12/18 5:00 15 *
17 m test production batch of ME1/1 HV boards 30 days|11/13/19 8:00 AM | 12/24/19 5:00 16
18 delivery of praduction batch of ME1/1 boards to CERN 20 days |12/25/19 8:00 AM | 1/21/20 5:00 PM {17
19 ME1/1 HV boards installation 20 days |1/22/20 8:00 AM | 2/18/20 5:00 PM |18
20 |@ | third tranche of subsidies 0 days|1/9/20 8:00 AM 1/8/20 8:00 AM 1/9
21 procure components for Master HV boards production 100 days [1/3/20 8:00 AM 5/21/20 5:00 PM {20
22 |87 | fabricate and asssmble produstion Master HV boards | 80days [5/22/20 8:00 AM | 8/10/20 5:00 PM |21
23 test production Master HV boards 80 days |9/11/20 8:00 AM | 12/31/20 5:00 ... |22
24 delivery of production Master HV boards to CERN 20 days|1/1/21 8:00 AM 1/28/21 5:00 PM (23
25 availability of LV power supplies 60 days |7/30/20 8:00 AM  [10/21/20 5:00 m
26 test LV power supplies 5 days [10/22/20 8:00 AM [10/28/20 5:00 ... |25
27 procure Euro sub-racks 60 days |10/29/20 8:00 AM |1/20/21 5:00 PM |26
28 test Euro sub-racks 5 days [1/21/21 8:00 AM 1/27/21 5:00 PM (27 [}
29 availability of HV cables 60 days |10/29/20 8:00 AM [ 1/20/21 5:00 PM
30 test HV cables §days|1/21/21 8:00 AM | 1/27/21 5:00 PM |29 ]
31 ready for installation 1 day[1/28/21 8:00 AM | 1/28/21 5:00 PM |30;28
32 m install HV system 20 days|1/29/21 8:00 AM | 2/25/21 5:00 PM |24,31

TabAmu.a oMHAHCUPOBAHMUS paGo/'. 3T1an 2. Meponpustue 1.4 CMS

Tema / ®duHaHcupoBaHUe Mo rogam , MH py6

2017 2018 2019 Bcero

CospgaHue cuctemMbl pacnpeaesieHUs 4 6 4 14
BbICOKOBO/IbTHOIO NUTaHUA cTtaHuum ME1/1

Co3spaHue cucteMbl UCTOYHUKOB 9 10 8 27
BbICOKOBO/IbTHOIO NUTaHMA ctaHuun ME2-4
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Facility for Antiproton

and lon Research Cucrema pacnpeAseAeHnsa BbICOKOBOAbBTHOIO NMMTAHNUA AeTEeKTopa

in Europe GmbH

=41l lmi=ez==  NEULAND 3KCNEepMMEHTAAbHOU YCTAHOBKHU R3B koArabopaumnmn NUSTAR

PaboTa npoBoAUTCS B COOTBETCTBUU C COrAdLUEHUEM O COTPYAHUYECTBE MEXAY
FAIR GmbH u PIrbY «MUAP) (B HacToswee Bpemsa HUL, «kKypuyaToBckun MHCTUTYT) - MTUAP)

OAMH U3 ABYX
MAEHTUYHBbIX MOAYAEU
Aetektopa NeuLAND -
3000 dboTOyMHOXUTEAEHN

DB50 - 50-KQHAABHbIM MOAYAb PACNPEAEAEHMUS

BbICOKOBOAbBTHOIO MUTAHUA AAA

doToymHoXuTEeAeU (PMTS) HEUTPOHHOrO
BpemanpoAeTpHoro cnektpomeTpa NeulLAND
C UHAMBUAYCOAbHbIM pPEeryAMpoBaHUEM HAMPSXKEHUS U
MOHUTOPHUPOBAHMUEM HAMPAXKEHUA U TOKA AAA

KQXAOro KaHAAQ.
Pasmep: 6U x 9HP x 520 mm (BxLLxA)

HVCB- MOAYAb YNPABAEHUA CUCTEMOM.
100BASE-T ETHERNET
Pasmep 33 x 482 x 225 mm (BxLLxA)

TabAanu.a noctasok o6opyaoBaHua cuctemol HVDS3200

NocTaska CocTas Aata
DB50 HVCB
Mpecepus 200 kaHaAOB 4 1 12/2014
2 Cepus 1000 kaHaAOB 20 1 03/2016
3 Cepus 2000 kaHaAOB 40 11/2017



http://www.fair-center.eu/index.php?id=1
http://www.fair-center.eu/index.php?id=1
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Facility for Antiproton

™ Erope Gmbtt Cucrtema pacnpeaseAeHns BbICOKOBOAbTHOIO MUTAHUSA A€TEeKTopd
=+l —llmiZe==  NeULAND 3kcnepMMeHTAAbHOU YCTAHOBKHU R3B koArnabopauumn NUSTAR

100BASE-T

Fggnpag gg Ethernet |
> - = — HV Control Board
+* 2 B |,l ‘f rr T Control &
/ / \ \ )/.. S Sy / |- f Monitoring
e _5;:_‘:_ —_ i J_,-’ | | Bus
é i ggl %| 5| gl gl u:.)’l DB50 #00 _||| I|I DB50 #00 |
g8 osso | g| & g| g oeso | 8|8 |
o i - T 1 S DB50 #01 [ | DB50 #01
IS 4 b R s I| ||
E| g| EJFQE| %I E| g| $| %| DB50 #14 | | DB50 #14
== == == = I;
== = | = == ==
oo oo oo oo ) | | )
- e T T DB50 #15 [ | DB50 #15
CTpyKkTypd cCUCTEMbI Cxema ynpaBA€HUS CUCTEMOU
B kaxxaom kaHaae HVDS3200: MporpammHoe obecnevyeHue:
* PeryanpoBka HanpsxeHusa 0...1500 B; 0.1% 1. WTaTtHoe EPICSa IOC aAs FAIR/ GSI,
* MaKCMMaAbHbIM TOK 0,5 MA 2. NO AAa kaAnbposku nos Windows
* MOHUTOpPUpPOBAHKE TOKA / Hanps>xeHusa 0,1% 3. NAaaTtdchopmoHesasucumoe (Phyton)
* CTabuabHocTb ( 30 24 yaca) 0,1% AAS KAAUOPOBKU U MOHUTOPUPOBAHMUSA

Xapaktepuctukn PMT Hamamatsu R8619:
* Hanps>xeHue aHoa- katoa (max) 1500 B
+ CpeaHui Tok aHoaa(max) 0.1 MA
* MAaKCMMAAbHBIUM TOK AeAuTeAaa npu 1500 B 0.4 MA

U3roTtoBaeHue u noctaska cepuu 3000 KOHAAOB

Cucrtema CocTas U3roToBAeHUe OTnpaska
DB50 HVCB
2000 kaHaAOB 40 1 11/2018 11/2019
1000 kaHaAoOB 20 0 10/2019 11/2019



http://www.fair-center.eu/index.php?id=1
http://www.fair-center.eu/index.php?id=1

System CLK
100MHz

Busy
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Cucrema permcTpaumm n CYNTbIBAHUA AQHHbIX 3KcnepumeHTda NMPOTOH

~5.10% words/ event

_____ 4_5__1____,

~1-105 words/ event

~ 25 -10° words/ event
.

~13 MB/s
CROS3P DAQ
Readout <“—| FEthernet
System CLK
100MHz

CuUCTeMHbIn TpUrrep
BbipabaTbiBaeTca normkoun TPC.
ConyTcTBylowme COObITUIO AQHHbIE
BCEX CMEKTPOMETPOB XPAHATCSH B
NPOMEXYTOYHOU NAMSATHU AAS
NoCAeAYyoLLEN NePEeAdY U Ha
CUCTEeMy CHUTbIBAHUA U cOopa
ACQHHbIX CROS3P.

BD Digitizer t
Intermediate | 1 TPC Intermediate Ini’t\a’\rmediate :
oy emory .
Memory | trigger F:é\;in'li-ow. FPGA Lo?ic |
FPGA Logic |, (50 Hz) i+ ogic Digita !
Beam Monitor [ Discriminator | |
_____ T TT 25 MS/Sf fso MS/s |
S1 S2 S3 Multi-Channel MuIﬁF-ESgnnel i
TPC Digitizer FADC ' FT Digitizer
2 cards * 4 . 44 cards
: TPC FE FT FE !
ASF48eP : L 2016 ehonnels| ASF48et
| I —— l _____________ . _____ |
| TPC | e
s1 s2 o s3
o o 2
X1 X2
Beam 2 -10° 1/s p \L Y1 v2
| FT
\_ - —J

KOMGUHUPOBAHHbIN AETEKTOP NMPOTOHA OTAAYU U IAEKTPOHA pacCcesHuUs

FT — cnekTpomMeTp AeTekTupoBaHusa e : oX = oY = 30 MKM

TPC - cnekTpoMeTp AeTEKTUPOBAHUE P* :

ol =150 MKkm

o(8S) < 5 -104
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Cucrtema perucTpaumm U CYUTbIBAHUA AQHHbIX 3KcnepumeHTa NMPOTOH

48- KAHAABHbIN

npeaycuanTeas —weiinep ADC ADS5282

FPGA XCé6SLX75

48 — KAHAAbHAS KApTa c60pa AHAAOroBoOM
UHDOPMALMU C HABECHBIM 48-KAHAAbHbIM
NpeAyCUAUTEAEM — LLEMNEPOM, 48 —~KAHAAbHBIM
Flash ADC 1 nporpammupyemomn AOrmkou Ha 6ase
Xilinx Spartan 6.

KapTta ASF48et c HaBeCHOM NAGTOM NpPEeAYyCUAUTEAEN

KapTa ASF48et npeAHa3HA4YeHA AAS PAGOTbl C BHELUHUM TPUITEPOM.

UHbopmauums, nocTynaioLLas no KAXXAOMY U3 48 KOHAAOB, MPUHMMAETCSA B peXume camosanycka (self-triggering) u
COXPAHAETCS B MPOMEXYTOYHOU NAMSATH, NPU 3TOM KAXAOE NocTynueLee cobbiTue CHAGXAaeTCs BPEMEHHOU METKOM.
MocAe NOAyYEeHUs BHELLHEro TPUIrepd U3 NPOMEXYTOHYHOM NAMATU BbIGUPAIOTCA AAS CHUTbIBAHUSA TOABKO T€ COOGbITHS,
KOTOpble ObIAU MOAY4EHbI B TEHEHUE 3AAQHHOTO MHTEPBAAA BPEMEHMU, NPEALLECTBYIOLLErO BHELLUHEMY TPUITEDY.

STOT MHTEPBAA BPEMEHU MOXET ObITb YCTAHOBAEH B NpeAeAax oT 1 usec A0 655 usec.
KapTa npeAHasHa4yeHa AAA paboTbl B cocTaBe cuctembl CROS3P

KapTta ASF48eP MmeeT QHAAOIMMYHYIO CTPYKTYPY M COCTAB SAEMEHTOB, HO UCNOAb3yeT OOAEE MOLLLHYIO MUKPOCXEMY
NPOrpamMmMmMpyeMOn AOTMKHU, PEAAU3YIOLLLYIO OAFOPUTM Bbipa6oTku Tpurrepda. Bropas urtepauus kaptbl ASF48eP
HAOXOAMTCS B MPOU3BOACTBE (MOHTAX SAEMEHTOB).

KapTa c6opa aHaroroBou uHbopmauun BD cnekTpomeTpa HOXOAUTCHA B CTAAMU PA3PaBOTKHU
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Cucrtema perucTpaumm u CHMTbIBAHMA AQHHbIX 3kcnepmumeHTa NMPOTOH

100 Mbps
Serial Line

1 Gb Ethernet

ASF48et _1

100 Mbps
Serial Line

CROS3 CCB16 Card/ TE0720 Zyng XC72020/ TEO703 Carrier

CCB16/ TE0720/TE0703 : 16 Channel Concentrator

» Collects data from up to 12 ASF48et (+ 2 ASF48 eP) cards via
serial ports and re-routes collected data to 1 Gb Ethernet

ASF48et _12 +  Commands flow goes in the opposite direction

* 16 Serial Ports RJ-45 Jack for CAT5 cable

MAaaH 2019 - PaspaboTka onbITHOro o6paswa CUCTEMbI PEFMCTPALMU U CHUTLIBAHUS
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0)
A "' PaspaboTka KoHUenumum CUCTEMbI CYNTbIBAHNSA AQHHBIX
SHiP Straw-Tpekepa skcnepumeHTa SHiP

Search for Hidden Particles

JkcnepumMeHT SHIP - Ha yckopuTeae LLEPH SPS npeaAdaraeTcs HoBAs YCTAHOBKA C
PUKCUPOBAHHON MULLEHDbIO OOLLLETO HA3HAYEHUA AAT UCCAEAOBAHUA OBAACTHU CKPbITbIX
YACTUL, U NPOBEAEHUA USMEPEHUN C TAY-HEUTPUHO

N. : H_— Tracker
B e Spectrometer

Vi —
v N>,
Emulsion o
Active detector -
Target and muon shield

hadron absorber

CnektpomeTp SST — 3TO CBEPXAErkKMe AeTEKTOPHbIe siraw B BaOKyyme, YeTbipe CTAHLUHU
C CYMMAPHbIM KoAnd4ecTtBoM ~ 16 K straw, R=10mm, L =5 M.
LLeAb - npoCcTpAHCTBEHHOE paspeLweHue ~ 0,12 Mm, adbbekTUBHOCTDb > 99%.




AVa

A VAV,
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PCl3pG6OTKCl KOoHLuUenunn cuctemMbl CHUTbIBAHNUA AAHHbIX

SI Inl’ Straw-Tpekepa akcnepumeHTa SHiP
reh for Hidden Pa,
40 MHz Start Spit, .
Timing & Fast Control End Spill etc. Event Filter Farm | Analyzes the data of one spill and extracts
System (TFC) i events according to specific triggers i
Optical Links «— Four Partitions in total
i Eth t FTTTTTTTTTTToTmmmmsososomoosoosososoosooooooooooooe- |
Expesrm;en’r CI:EcC>:n'rroI S °ne Front-End Host . Collects data during a complete spill
ystem ( — (FEH) i May itself participate in the event filter
Optical Links L : process activities 5
Slow Control and i'__________' ______ 'i ______________________________________________________
Monitoring of Hardware | | | | Front-End Collects and compacts the raw data in the

|
Concentrator (FC) |<—:~

> . | required format. Location: near SST :
(PNPI Activity) | !

I

|

I

| A 7} |

| Serial Llinks | __. | | o
' : ‘ I Analog to digital processing |
I Ampllflepr‘/DDlglhzer L— The arrival time of the track signal digitizing
I (AD) I i Location: on SST |
| Front-End o

L _Electronics _ 8 |

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

It is a trigger less processing.
A continuous flow of data is directed from STT Front-End electronics to event
| filter processes in a central processing farm. |
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0
A V‘V PaspaboTka KoHuenumMn CUCTEMbI CYUTbIBAHUA ACQHHbIX
Sllll’ Straw-Tpekepa akcnepumeHTa SHiP

reh for Hidden Pal

..........................

“ 1 Gb Ethernet

= =
- >

Fiber Interface (bottom side) 2 Gbps

- =

o
P—

..............
~~~~~~~~~~~~~~~~~

AD16 Card CROS3 CCB16 Card/ TE0720 Zyng XC72020/ TEO703 Carrier

AD1é6: 16 Channel Amplifier/Digitizer CCBlé/ TE0720/TE0703 : 16 Channel Concentrator
« ASDQASIC Collects data from up to 16 AD16 cards via serial
+  Amplifier gain 7 mV/ fC, Shaping 6 ns ports and re-routes collected datato 1 Gb

* Threshold 5 +150fC Ethernet

+ Data digitizing 400 MHz «  Commands flow goes in the opposite direction

+ Serial Interface 100 Mbps « 16 Serial Ports RJ-45 Jack for CAT5 cable

* RJ45 Jack for CAT5 cable * Fiber Interface Duplex 62.5 x 125, bit rate 2.0 Gbps

Continuously working on the straw test stand at PNPI :
« Test with drift tube (20 mm)

* Readout program with GUI (Python&Qt)

« Firmware update

16 — Channel Front-end Demonstrator for Straw detector
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"v Pa3paboTka KOHUEenuMn CUCTeMbl CHUTbIBAHUA AQHHbIX Straw-Tpekepd

SHiP ~ 3kcnepumeHTa SHIP

Search for Hidden Particles

To Front-End
Host

From/ To
Amplifier/Digitizer |

One Front-End Top Level Concentrator (FC_T)

<— Ethernet

— TFC

Up to 12 Front End Low Level Concentrators (FC_L) <+—> Serial Line

—>  Fiber

Configuration for up to 4000 Channels (One Partition)

KoHuenumns AByxypoBHEBOU 06pAaBGOTKM ACHHbIX

MAaH 2019. 1. KOHLENTYAAbHbIM AU3AUH CUCTEMbI
2. MoaepHu3auus AeMoHCcTpaTopa:
- 64 KOHAAQ YCUAUTEAS-AUCKPUMUHATOPA
- MpoTOTMN KOHWEHTPATOPA HUXXHETO YPOBHS
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Facility for Antiproton
and lon Research

WO i PaspaboTka noAcucTembl yCUAEHUA 1 POPMUPOBAHNA CUTHAAOB
- e s [ ST i 56
cnekTpomeTpda PAS

Pab6oTa nposoauTCcs B cooTBEeTCTBUM C COorAaweHnem o cotpyaHudecTse mexay FAIR GmbH u
HUL, «kKyp4yaToBckun uHCTUTYT) — MTUAP 0T 01.04.2018

2018 - KOHLLENTYAAbHbIM U TEXHUHECKUU AU3AUH IAEKTPOHUKU MOACUCTEMbI YCUAEHUS
U POPMUPOBAHUA CUTHAAOB straw-cnekTpomeTpa PAS. TexHu4eckas AOKyYMEHTALMS.

DT _ASDl6 Assembly Top

I ] ‘r== o

B npoun3BoACTBE OMbITHbIM O0Opa3eL, NOACUCTEMBI.

TexHu4eckme XapakTepUCTUKMU:

=  Bpemsi PoOpMUPOBAHUA CUTHAAA — 10 ns

=  KoaddbHUUEHT ycuaeHus - 10 mV/fC

"  LUYM, NPUBEAEHHbIA KO BXOAY NMPU HYA€BOMU
emkocTtn - 0.15 fC

= noTpebAsemass MOLLHOCTb 450 mW

CONN_68_BH _LP
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0 [0 EED [ ¥ [B

a0
L1

=
=

. i g _'.';'.'.‘f":_
£

= iE

ST
Peylnanig

(il
1nn
D
d

Y3A0Bbl€ BONPOCHI TECTOBbLIX UCMbITAHMU OMbITHOIO
ob6pasua ASD16:
« paboTa B BaOKyyme

MOHTAXHAS CXeMA NeYATHOM NAAaTbl | °  OXAQXAEHUE AUCKPDUMUHATOPOB He€pPE3 paAUuaATop

(BepXHMIt cAOH) * COFAGCOBAHME BXOAHOIO CONPOTUBAEHMUSA
16-KAHAABHOTO NPEeAYCUAUTEASl C BOAHOBbIM CONMPOTUBAEHUEM
ycuamnteas-cdoopmuposaTteas ASD14 straw-Tpy6ku

MAaH 2019 - paspaboTka MUAOTHOro 06pasLLa NOACUCTEMbI
YCUAEHUA U POPMUPOBAHUA CUTHAAOB straw-cnekTpomeTpa PAS



Cnacubo 3a enumaue.

C nacmynaroyum Hoevim 2000m!



