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Baby MIND DAQ overview

Beam Line & ext synchro |
)

Master Clock

7RSI
Clock * j .
pci0 |
* gptional signak #3 USB3 ports
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% PC == Ethernet
Switch
A =
| PCH#1 .

#3 USB3 ports

USBE : - =
READOUT (EP1IN, 2Gb/s) -

CMD (EP20UT, 1Mb/s)
ANS (EP2IN, 1Mb/s) T—= PCH2
#1 USB3 port

€

-~
-

- #3PCs & 1 Master dockboard
-
- -
- CHAIN +SYNCHRO : on backplane
SYNCHRO : 1 RJ45/ 4 pairs READOUT (1Gb/s on FS) #1 mini-crate
CLOCK (100MHz) CMD (1Mb/s) + ANS (1Mby/s) I —
GTRIG (100KHz) CLOCK (100MHz) TOTAL=
SPILL (ST/END, NB#) GTRIG (100KHz) 576 Vert. CH + 3456 Hor. CH = 4032 CH
RESET SPILL (ST/END, NB#) 42 FER96-ch
FS (10KHz frame sync) RESET 7 MINI-CRATES
FS (10KHz frame sync) 3pC
1 Master ock board
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FEB synchronization setup
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Mini-crate Backplane

RJ45 MCB In Controller Power RJ45 MCB Out
s-Link l«——p| | Environment 3.3V 24V CLK <
monitor
CLK — SYNC [
Power monitor
SYNC —
AUX _| Power gating >
l A 4
AUX Fan-out SYNC Fan-out CLK Fan-out
Clock delay difference
max median |max — |delay
\ A A / * vVYY * vVYyVY * V V V Y Delay Channel [min (ps) | (ps) (ps) min (ps) | (ps)
Slot 6 Slot5 Slot 1 Slot 0 CLK 0O-to-1 -3.4 3.8 -0.374 7.2 -0.374
CLK 0-to-2 4.5 10.4 7.45 5.9 7.45
1 R T S Tt 1 | lck o3 102 16| 1206] 58] 1296
2XGb link 2xGb link 2xGb link CLK 0-to-4 6.4 12.4 9.494 6 9.494
CLK 0-to-5 2.1 7.9 4.647 5.8 4.647
Address SMA Global trigger input CLK 0-to-6 5.2 1.8 -1.979 7 -1.979
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Mini-crate Backplane 2

R L IEEE Xplore paper:

Synchronization of the distributed
readout frontend electronics of
the Baby MIND detector.

¥
e e TR D

http://ieeexplore.ieee.org/document/8124369/

axF2)  PShmediFy Pé--- PT=-- [ [ P1g--- Pitees P12---
72557508

7102017 112,52 PM

Clock to SYNC delay
Slot delay min (ps) max (ps) median (ps) max — min (ps) delay (ps)
CLK-to-SYNC_Input -1 41 20.66 42 20.66
CLK_0-to-SYNC 0 709.2 738.7 725.5 29.5 746.2
CLK_O-to-SYNC_1 715.2 737.2 725.3 22 745.9
CLK_0-to-SYNC 2 700 722.5 710.6 22.5 731.2
CLK_O-to-SYNC_3 709.4 733.4 720.2 24 740.9
CLK _0-to-SYNC 4 708.4 732.9 720.3 24.5 740.9
CLK_0-to-SYNC_5 699.2 724.2 711.2 25 731.9
CLK_0-to-SYNC 6 717.9 744.4 730.3 26.5 750.9
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Baby MIND Synchronization chain
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/ [ | |
Pt T T ' +TTL -> Ethernet | '
'Beam Line ' | 1ECL/NIM/TTL : . i i
1 1 .
| 3 i i hill — ; Spill# ' | ZedBoard i i
i Spill Number i ! Phillips 726 i ! : Zynqt™-7000 DB ! !
| | 16bit ECL | ame | [em : R — ! i
i | 34pin flat cable Vol | ! |
i i ;) ECL ECL ‘h ! !
| | |
| 1 | | |
: R i Trigger i / !
i Pre-/Beam trigger . | ! | Phillips 726 |TTL i ; !
| | I 1
1 | 1
R ! NIM/TTL | |NIM ! l i
| Lemo cable v i | :
i vl |ECL ECL R i :
1
S o I S : ) ; WAGASCI |
T LT TTTTTTTE e
1
1
1
1
1
|
| Isolator x2
Clock & |2
+ > LVDS LVDS
Start/Stop |
1
| Isolator x16
\_ Spill# '
; > ECL LVTTL
1
1
' Isolator x1(x2)
\ Trigger !
——> ECL LVDS RJ4510
1
1
' XPort or LAN Phy
\_ Spillg2
| > LAN LVTTL
1
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Baby MIND synchronization prototype

1
1
[ |
. LTt TS ' +TTL -> Ethernet | ' !
\Beam Line | IECL/NIM/TTL : ' | : |
i Lo i Spill# i i ZedBoard | i |
: Lo il T h ' !
| spill Number . Phillips 726 : 17| zynq™-700008 | ! L :
H 1 1
| e | v ! I e —— . i i
i 34pin flat cable ] | ! ; |
: : ir ECL ECL ‘h i : i
| I | | |
i T | Trigger i / i !
i Pre-/Beam trigger . ! | Phillips 726 |TTL i ; : !
{ ! 1 | 1
| | |
| R > NIM/TTL| |NIM ! l ! i
''| Lemo cable Lo l i i i
! L1 |ECL ECL N : : e :
| | |
I : ) ; : WAGASCI!
o o e
1
1
1
1
1
|
i Isolator x2
Clock & |2
+ >»| LVDS LVTTL
Start/Stop |
1
. i Isolator x16
K Spill# |16
| > ECL LVTTL
1
1
' Isolator x2
Trigger !
- 58 sl ectstvos | [ v RJ45 10
i
' FT232
1
< —>| USB LVTTL
1
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Baby MIND synchronization plan B

po--ooe- | ITTL-> Ethernet | |
' Beam Line ' ECL/NIM/TTL : o : :
i Lo i Spill# ' | ZedBoard | :
i | Spill Number i i Al 2l \L i ! '> Zyng™-7000 DB | , i
' | 16bit ECL A VY | |NIM ! R —— ! E
i | 34pin flat cable P | ! |
i 1 ;) ECL ECL 1 ! !
| ; i i Trigger i / i
i Pre-/Beam trigger . ! | Phillips 726 |TTL i ; '
| 1xNIM > NIM/TTL | NI | : i
''| Lemo cable Lo l : i
: L1 |ECL ECL M i |
A > ; WAGASCI |
/
Mini-crate 0
Unsolved:
Isolator x1
Map FEB SP# to \_ Trigger AN
. ECL LVTTL
beam-line SP#

FEB 5
FEB 6
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Baby MIND triggering

80ns 580ns
v-beam
> >
7 7
~30us ~5us
100ns 100ns
Beam Pre-beam | Beam trigger ~2.48s
trigger trigger 100ms \*\
SN s
Spill N
number BmLn.SP# = ZedBoard SP#
\
\\
, 1 ~0.66s
| I 100us [
WAGACI -
ccc 7 60us | 6xinternally triggered
CMDs Start |v -+ Stop ,7 | read cycles, 260ms rate Idle ? |> ~.
)
7 T )
2= == II __--7
\ g
T \ l
mcB r{ Tdly Tacq \\‘ Acquire in parallel to ‘.| Darkcountp.e.
State g —),?‘——) Stop WAGASCI calibration acquisition

08/12/2017



Baby MIND Hold scheme

New CITIROC “L1_Hold” Mask and Hold Scheme for WAGASCI T59 - T2K beam operation

“ " 22 November 2017
Forced hold” mode

80ns 580ns
N
T2K v-beam l I I I I I I I
~30us ~5us
100ns 100ns
sl sl
Beam trigger Pre-beam I Beam trigger ~2.48s I
trigger 100ms
800ns
9] l& No Hold allowed
in this period
L1_Hold_MASK
L1_Hold: FEB_00
- - Tunable in FPGA
anase R ITA s
1 with res. 10ns » ADC read d ion (~9 A" FEBS have
1 Max. 32 us read duration {3 pis] 9us .
i synchronised
|
1 Tunable in FPGA Variable to defined as a function of Ll HOId Start
1 with res. 10ns FPGA tunable parameters (typ. 100ns) -
: e L1_Hold_MASK and end
[o]
L1_Hold: FEB_44 - —
> ADC read duration (~9 ps) 9us
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Delay calibration proposition

* Take data with Tp,,,=0 and large THOLD
* Make a histogram of hit times

* Determine Ty, and Ty pmin from the histogram

80ns 580ns
beam
~30us ~5us
100ns 100ns
Beam Pre-beam > Beam trigger ~2.48s
trigger trigger 100ms
T

r| Tdly

DDDDDDDDDDDDD
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MCB prototype development status

A pair of FPGA DE10-nano kits
have been ordered

* Theinput adapter schematic is
almost complete (also doubles

Isolator x2

as plan B adapter) Clock& = [CISUSs =
. . Start/Stop
 The exact mapping of spill
. . Isolator x16 i
number signals on the 2x17 Spill# 16 :
. ., > ECL LVTTL |
ribbon cable isn’t known yet !
. Th t . f ” - Isolator x2 )
e exact mapping of spi eger 1 | e oo i e 10

number signals on the 2x17 :
ribbon cable isn’t known yet FT232 |
USB LVTTL ; '
Isolator x2 | i
: Backup Clk/SYNC 0
LVDS LVTTL |« ’

 The fan-out adapter design has
barely started

 The FPGA firmware
development hasn’t started yet
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MCB installation and connectivity

Initial proposition to install the MCB inside the 6U VME crate
alongside GDCC/CCC was found hard to achieve. New solution
is needed.

Powered from an outlet adapter
SYNC outputs - 8 CAT6 cables to the Baby-MIND mini-crates

Computer control — USB or LAN connection via onboard
USB/LAN serial converter

Clock signal input — LVDS on HDMI from CCC

Synchronization signals — ECL on ribbon cables from the pair
of Philips scientific 726 modules

Cable lengths and installation paths TBD

08/12/2017 14



Borrowed
from a slide by
N. Chikuma
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WAGASCI trigger rack

Pictures

Switch Hub
-DAQ Line

Display

- Keyboard =

- Mouse

- Display Switch

NIM bin
- ZedBoard
- ECL/TTL conv.
-NIM/TTL conv. *

Laptop PC

for WaterSensor *—

igger -
Modules

Display &
Keyboard

Access PC
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Borrowed
from a slide by
N. Chikuma
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The whole system

WAGASCI trigger rack

Almost all materials
have been ready.

TODO

- To prepare spares

- To set up backup tape
in KEKCC

SPILL%

Module rack
Semi-offline
Online-monitor

PSU control
w/ 5TB RAIDS (178 HDDx5)

2 .
Hub

T A
DAQ PC w/ 1TB HDD

B2

Control room at NA

J-PARC EEL}
network

(Pre-)Beam
trigger

LAN

11

on WAGASCI module

[ﬁ] to Interface

boards

L)
(=]
&
i
[i]
=
=

VME crate

1o DIFs

Interface
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WAGASCI trigger connection

Borrowed
from a slide by
N. Chikuma
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Beam trigger reception

O 0 SO Oy D (D . S D WO D S D 00 S, S W WD | O O W -
) SPILL# information TTLto Ethernet :
1 16-bit ECL signal (34pin flat cable) I
- ZedBoard I
_.’ TTL/NIM/ECL convertor ey Zynq™-7000 DB l
H Phillips MODEL-726
: > 2 assembled cables

ECLto TTL 8-LEMO=>1-Pmod (x2)

Pre-beam trigger
Beam trigger

| Beam trigger  NIM signal
! info. (LEMO cable)

TTL/NIM/ECL convertor
Phillips MODEL-726

NIM to TTL I

*Pre-beam trigger
Housing (NIM module unit)
12V barrel jack (feed-through)

- 100ms before beam trigger

*Beam trigger Lirmos AN
- 40us before neutrino arrives
- w/ 16-bit SPILL# info.

LEMO x8

Assembled cable
for receiving spill#
LEMO x8

=> 10-pin Connector

warze

woz00"9T

13.462cm

uas
wough)

(fead:th

24.6cm

Interface

Interface

VCC GND & signals
Piné

N § P piyy
OOCDECEE
(#|ajalalalal

a
Pin 12,
S

Phillips 726
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