~ /

Esys77 7 T4 ET 4
i

KEK IPNS Esys
K% RAXEBB



@ B3
O

Electronics
System Group




Esys®iE X/ N\—§EH

e e R A A R A A R R A A A R R A A R e R e e A R A A R R A A A A R M AR AR R R e e m s nEas Electronics
- : : : System Group

7% RXHER (E81R) A+ iF— (FBEM)
SRS BESE

(O] pEEAN R 5T, FPGA
(avbEa—%, V7 k)

2020.09&1E

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

OavbEa—x%, v 7k
. DAQY R TF LFH

TR &R (FoiEHhm)

BENEH
AYEa—%,V 7+

FEF IERI CHEHE)

a SERE
- BIREREMK
' (FPGA)

12R & V) RBEHFS

---------------------------------------------------------------------------------------------------------------------------------------------------------------------




EsysEiE XY /N—#BHh A\
S DAQ Software F’a%%’cﬁ

Message flow

WEDLE
« COMETZEEE~MmIT7=DAQ> X7 LFEH
o EiritAH LDAQY 7 FFHF

11111

Event
Builder

Event
Distributor

e [ 32 |

T T

LT YD U=\ REORNDIER
COMET %88

Phase-|

T aeessse-sedveEs @
CAT6 Cable x2 Repeate

Muon Transport

_ Proton Beam

s AR NI RET
o HE—D RUH—IR
« Busy J\>RU>

KEK-VME/

= .Chambe;
VMERM  TKORM  CAMAC/FERA RM Readout Card

DAQ 135 FF




Esys®iE X /3—§ B

Electronics
System Group

TR ET

RIED{TE

COMETEERHDODAQY —/NN—t vy k7 v/

c 1GBTCHmAEZT LG T—XEST 52U —/N—PC
« RAID#SRL & e RIE

PCOxy FT—27—MEE . _ N

+ IPMIZFFB L 7=BIOSER & J>¥Ea—%/Linux OSICEEL L

. 2w kT — s ERE FZDLinux OSIFMEBREETIZHE LT W
DAQRICKRELLY hT7 v

DAQ-MW{RSF

SITCP-XG4%ge A E




EsysiiE X /38—

Electronics
System Group

£F 1ER!

IEDEE

ASICEEZEE M D FHF

Open-It TDF & H L BB HF

7 v bR E AW ERE R BRI DR R
TE—IFRL Vb

FEHIZEA, ¥HMIIZEZZF I TE S,

yyyyyyy

- ) )
.........

e

‘S 4
roy

GoSHIK Board(ASICEHMFR) 1) > b 54l & B 7= S A [0 B




Esys&iE X /N—# N
Open-It TOEMRFAF

’ - -hi —
“Zﬂ .
.an LGQAAb

COMET IF _BOARD V2 QL

@peri
?§~@

()
O

Electronics
System Group

ll'lllll'l'llllllIll'lllllll'l'lllllllll |I|l|I|||I|l|l|l'l'l|l|Illllllllll

OR0P " CPOR " CCOD OPTP 'COOP 0000 OL0P CCOp OPOD SOLL  00LP PDO0 £000 o000 9000 CLCP S
. ™
[ -}
. s
\.o.

LTARS2018 ANALOG Board



(o)
(@)

Electronics
System Group

=572 DAAID

INET
J-PARCA R A Y - [RFEZERRICHES L D DODAQREEZIT-TE X LT

2014-20164F RKRF FAMIRE FIENRE
2017-2020F  HALRZF RFZYE B




FN(EZ) D> TEFLSEDER

J-APRC ~nFRY (BFK) EBRAITOTILY FA=S REH | Gl System Croup

J-PARC K1.8E—L 54 v Dl interface
________________ ! v :
A i ' Hadron DAQ Contral |
! xvb ! : > message [€ !
; ! : daemon ;
l v/792 : : N I

VME | ! ! :
| V775 | ! ' - - B :
: ! e Event _ Event J Recorder !
! P | builder | distributer | 7 !
L] — :
______________ - L e e e
VAN :
. Xvb . e _
| | itk - M8E - X TF R
VME MH-TDC | 1 Levell ThThd L3 2EdrH -7
| ! trigger NIM
: MH-TDC | 1 Trigger/TAG B MUA—
V% A— BUSY MTM [T A
_______________ - (gn570) Matrix 3 1 >
Z DSITCP A (FPGA)
HEe < Level? trigger
7

RATRERI F U A
(FPGA)




FN(EZ) D> TEFLSEDER

J-APRC ~nFRY (BFK) EBRAITOTILY FA=S REH | su System Croup
J-PARC K1.8E—L T 1 v Dl interface
AN i Hadron DAQ Ce;lltral i
! xvb i : > message [€ !
VME ! n : daemon !
i V792 : : \ !
Lol e ! Vi v Vi E
: ' i Event > Event > Recorder |
SiTCP#2s : ‘| builder | distributer | 7 ;
HR-TDC e
MT-TbC oy RFAFPGAREI%1E> T
eve % 5 -
Scaler trigger FPGA énBEg@X’t‘;\
Trigger/TAG Nyl (20154 < 5 L\DER)
BUSY MTM  [€ A
E%ﬁng) > (gn570) Matrix3 4 >
HEs
A (FPGA)
< Level? trigger

\ 4
RATRERI F U A
(FPGA)




N(AEZ) D> TELFLSEDERM

Electronics
System Group

Hadron universal logic (HUL) module

SITCPHEAH L OABT Y ZIIVEK
e 64ch ZEAR—F

AP ROy R H&f128ch
Kintex-7 160T-1
GbE (SiTCP)

HUL mezzanine cards HUL controller module

Mezzanine cards
« |/O¥LsR, MU AH—%1F, FPGA HR-TDC

BigL=bD
o fFE - Zeffi - X VT F 2 AEORWEK

J-PARCTOFIHE
. WBHB/FZAHEL (TDC, scaler)
e MUH—%PR
e YhYUw o XROA Y, ﬁH—rF'Eﬁ U AH—
« EEBRILICERIED EVEL)
e E—LEBENENS t EhEAEHIC

KRILICFWHRET ZDIELAEW
R LB KIS




FN(EZ) D> TEFLSEDER

Electronics
System Group

J-PARC E50%EE% (charmed-baryon spectroscopy) ~DZi0 (20174)
EiaeatH L (trigger-less) DAQOHHFEAEZF

Beamline ' Experimental area

DC

_ Focal plane ! Fiber tracker \7
fiber tracker (FPT) '+ Beam RICH (SET) N

Sl

e

'| Beam fiber LH,
For beam mom. .| tracker (BFT) target
analysis. '

l (SSD) TO Internal TOF

N EEE (K- TOF)

Beam momentum
« 20 GeV/c
Beam rate

* 60 M/spill, 2 s beam-ON
éy - Reaction rate vs Production rate of charmed-baryon
0 enlt : :
epPenit + 3.6 M/spill vs < 1 /spill



FN(EZ) D> TEFLSEDER

Electronics
System Group

FROEERIZHBITADAQDOF v LI RA v b

E—LDARI bPAA—R2%ZBY)IRITHAPR TN LGHEBORICZIRA S
e SEWLWNRATRDO MY H—HDE
10 kKHz~F U H—L — FE T 2 ICIEBNEBTH A

EROYEBTNI 7 L (ER) PEEINATWS
NUA—LZBEOEELNRS THDLEN

FPGATEKIZIL A 5 DILEE L L
TEV 7 b7 MUH— - EfiwAH LDAQDEA




FN(EZ) D> TEFLSEDER

| Electronics
clock '
' Network Sampler Local filter Global filter
: switch
Fiber : MPPC ' -
tracker i" readout » Computer Computer Computer
|
1
1
RICH i MPPC » Computer Computer Computer
L readout
1
E Load balance Load balance Storage
! - -
- - 1
Timing » AMP :—m » Computer Computer Computer
counter Looo
1
E Storage
1
RPC » AMP —:—M » Computer Computer Computer
| I
1
| \'
1
1
Drift R ! R
» ASD : » Computer Computer Computer
chamber L

Generate heartbeat :

v

Hardware ipelined filteri
. . . . . Pipelined filtering system.
° D'sze all the hit Slgnals without any trigger Insert an additional filtering stage as we want
= + Data streaming via communication standard faster than Ghps.
' Raw data rate from all the electronics ~50 GB/spill.
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network oriented trigger-less data acquisition system

(AMANEQ)

VME 6U size but it doesn't have VME bus

» VME crate without the power is used as a housing box
Kintex7 with speed grade -2

» Transceiver bandwidth up to 10Gbps

* Can implement 10G SiTCP (SIiTCP-XG)
Main input ports compatible with HUL
Has two mezzanine slot

» Compatible with HUL

* Mount HUL mezzanine HR-TDC

* Mount DCR mezzanine for DC readout
Belle Il link port (master clock)

» Has ajitter cleaner to clean up the master clock
DDR3-SDRAM as a de-randomizer

« DDR3-800 with 16-bit bus width.

« 2Gb

» It allows us to use spill off time for data transfer
Powered by the external power supply with DC 40V
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