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Hyper-Kamiokande project
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Hyper-Kamiokande electronics / DAQ system ~ Trigger
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Schematic diagram of the HK electronics / DAQ system
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Major components of the HK electronics / DAQ system

Signal digitizer

Network interface
( Data transmitter )

Readout system

Software trigger
+ Event builder

Data storage

LV / HV power supply

environment
monitor

Synchronization
( Clock & counter)

GPS

Slow control system




Signal digitization ~ requirements ~
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Synchronization
( Clock & counter }

Signal digitization ~ requirements ~
~ Some parameters ~ from SK electronics ~

* Self triggering for each channel
* High Sensitivity for single p.e.
* Discriminator threshold
~ Y% p.e.”) (well below 1p.e.)

Signal digitization

KZ

Network interface
( Data transmitter )

LV / HV power supply ‘

Network interface
( Slow monitor )

Computer '
( readout )

Computer 7
( slow control )

Computer(s)

( Event bld., SW trigger )

* Processing speed/hit ( channel dead-time )

~ 1 usec / hit
* Charge dynamic range
0.1~ 1250 p.e. (0.2~ 2500 pC)
* Charge resolution
~ 0.05p.e. (<25 p.e. ) in RMS
* Timing LSB
~0.52 ns
* Timing resolution
0.3ns ( @1 p.e. ) in RMS
0.2ns (> 5 p.e. ) in RMS

*)QBEE: % p.e.™~ 3mV



Synchronization

Signal digitization ~ Possible design ~iceacoumnen

ignal digitization ‘LV/HVp oooooo pply ‘
QTC + TDC Network interface Network interface
—— W ( Data transmitter ) ( Slow monitor )
SKEERT(E. I -TTRFELEL

QTC (CLC101)ZAAWLTLYD ™ | ™ owconan
QTC : Charge to Time converter

Computer(s)

Bz FfEliEe L T 7o (Erebld, Swrgzer)
CLC101 (F 3 channels, 3 ranges / ch. | [Sw®
TILITNIA—
Bl >>% 326D
~IETAFTIVIL DD

Efata )y — I\ctDBHjjjﬂ%FaﬁfI]md)(ébb\Eb\
Channel deadtime (& 900ns 1£E
Process rule
CMOS 0.35 mm
(XIER & 0] geRFabl3 @)
Est. price @~¥ 6,000/ chip
~FTASICORFE 0] ge[£ iR~




Synchronization

Signal digitization ~ Possible design ~iceacoumnen

QTC + TDC g
TDCICDWWTIE, AMT3NEIEHIE
g:kli b(i%h(itlﬁl(tib\ ComPUt(er:aadout) ComPUt(esrlowcontrol)

Timing LSB ~ 0.5 ns

Computer(s)

Timing resolution ~ 0.2 ns Ry
FPGAICLBTDCOMAEEN LA D TLVD
~ NIRRT DL IRETH

Candidate
“Wave Union” TDC by Jin-Yuan Wu,
 QTC evaluation board- Fermilab
32 ch. TDC on Altera Cyclone III
( ~ $2 / channel)

Now evaluating at FNAL
with QTC test board.

https://cdcvs.fnal.gov/redmine/projects/lariat
-online/wiki/Jinyuan's TDC Documentation



https://cdcvs.fnal.gov/redmine/projects/lariat-online/wiki/Jinyuan's_TDC_Documentation

Signal digitization ~

Shaper + FADC ( + FPGA )
Simulation study

SPICE simulation

+T A Nih—

MATLAB simulation

Possible design ™

Synchronization

( Clock & counter }

Signal digitization

‘ LV / HV power supply ‘
[

Network interface
( Data transmitter )

Network interface
( Slow monitor )
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Computer
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Schematic diagram of the HK electronics / DAQ system
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Schematic diagram of the HK electronics / DAQ system
JO>RIDRIVIMOZIADECIE

1. SK:?‘)L | J SKESL ﬁ\
1 ) PMT40,000& x £ 150m = 980ton
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Schematic diagram of the HK electronics / DAQ system
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Schematic diagram of the HK electronics / DAQ system

Front-end board

LV Power( 48V ?) Communication lines Clock
(Gb/sx4) |+ Counter

Network Interfaces
( Data flow controller)

an
ow control /monitor transmitter

Signal digitizer
( Charge + Timing )




Schematic diagram of the HK electronics / DAQ system
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Summary
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(BFEIT)

ARMTlinuxZ{#>5 &=, SD card®PeMMCHEZ B ZFES &
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frkaxr o3 —D

R&D of the HV(8kV) + LV ( signal + control ) water tight connector.

s

nx

-

Control lines

U

and HPD signal ( COAX )

-

-

Design of the outer shell is universal and can be used for the other connectors,
Ethernet ( RJ45 ), optical fibers and power supplies.



Pressure tolerant Ethernet cable

Usual Ethernet cable can not be used in the water
because the compressed cable can not transmit
the differential signals properly.

Drawing of the pressure-tolerant Ethernet cable
was prepared by a company.

(b . :
We have asked to produce this cable

(~200m)
and perform pressure tolerance test
using a small pressure vessel
from April.

cable weight : ~90g / m



