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Hardware and Firmware are ready

i o i L EO Communication with the H2GCROCS3:
* e FPGA and H2GCROC3s:
e DownStream:
e 2x12C lines for setup
e 2XFCMD lines
<Pl T AN o 2x320MHz clock
i SRR e UpStream:
| - i ol = e 2x2x1.28Gbps data lines
AN s o 1. VS * 1 sample takes 80x32 bit word + idle
| e About 1.025 ps readout
e 2x4x1.28Gbps trigger lines (option to not include in more upstream
e KCU105 and PC:
e 1 Gbps UDP readout
e Creating a bottle neck
 Factor of 5 less speed
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External Clock - to synchronize the data

RED: "P" side
BLUE: "N" side

i 2 4 '\ | Simple external clock is board is
“23 | used for synchronization:
 The oscillator provides 40 MHz
LVDS clock via the SMA connector
in KCU105
| 1 * Cable length is the same 1meter -
fffff S 1 sufficient for our tests
CUE S R T o . ) | « External trigger is coming in 1.8V
N - Ziot i B el N Y e g . input
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Data format
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Synchronization process offline

Procedure for analysis:

e Collect 20 lines of KCU information:
e Has to have the same FPGA time stamp 1 event example
e Contains all readout for 2 ASICs, both sides

e Create root file § - Output.root
* Create events using full KCU information: c  1E
 Take one FPGA counter reference -
 Compare the difference to it with the same 1ot Othet:_KCU, 5
FPGA ID: = machine gun
« This will collect the same machine guns F SamB s gﬁf
e Compare the difference to it with a different 0 -
FPGA ID: -
* This will collect the other KCU information 10 e T 000 1m0 T 2000
* There is an expected offset: FPGA counter
* This offset changes run-by-run, but very
stable

 Tag all the used FPGA counters
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Software development

FPGA 0 \
Asico | Asic1

H2GConfig

Top Register
Top
Global Analog Regis
Global Analog 1

Byte

Human Mode |RobotMode

Byte

Digital Half Regis
Digital Half 1
Digital Half @

=
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=
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a se Re:
M2 || o
nel 36 || Channel 37
nel 38 || Channel 39
nel 40 || Channel 41
nel 42 || Channel 43
nel 44 || Channel 45
nel 46 || Channel 47
nel 48 || Channel 49
nel 50 || Channel 51
nel 52 || Channel 53
nel 5
nel 5
nel 5
nel 6
nel 6
nel 6
nel 6
nel 6

4 || Channel 55
6 || Channel 57
8 || Channel 59
0 || Channel 61

2 || Channel 63
4 || Channel 65
6 || Channel 67
8 || Channel 69
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|
= = = == = = = = = = = = =] =~ =] | e
D DS e e e e e e s e DS S D e e e el g

Global Analog @ o 0
ference Voltage Reg Byte
i oltage
f Voltag : 2
Regis Byte
DC_1 2 0
C 0

Register: Channel_54

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 H
0 0 0 | 0 H 0 | 0 | 0
| 0 0 0 | 0 | 0 | 0 | 0
| 0 0 0 | 0 H 0 | 0 | 0

DAQ is very simple:
* File or terminal dump
 Generator settings - all in 40MHz
e External trigger

e Ext. trigger delay - needs to avoid the UDP packet loss
e Daqg push - 1 event
 HV on/off for the board

 Adjustment if there is a misalignment, debugging
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nt Config --

GA selection: FPGA 0
IC selection: ASIC 0

-- Register Selection

Use half-wise registers
Use channel-wise registers

onfig File Info --
me/e) p 1/ ythonCodes/

wG t/H2GConfig/config/

foa

0. Json

( sycedtoFile )
Load ’ Save ‘ Save As ’

IP Address: 10.1.2.208

Slow Control for the H2GCROC:
e N FPGA with 2 H2GCROC setup (1x2 in this case)
e All registers are settable and working

| DAQ

Working Folder

/home/epical/PythonCodes/
NewGit/H2GDAQ

H2GDAQ

'Select Folder||Print to Terminal|

DAQ Settings

L] event  |100

[] time [sec] |1

v manual
Run Number ‘35

Data Count

8.46 MB

Set IODELAY

Start DAQ

Stop DAQ

Generator = Debug

-- Data Collection ---

Data Coll En[7:0] (3 2]
Trig Coll En[7:0] (0 |2
-- Generator ---

Gen PreImp En v
Gen Pre Int (16 2]

Gen Nr Cycles 11000
Gen Interval 1100000
-- External Trigger ---

Ext Trg En []
Ext Trg Delay (0 |2
Ext Trg DeadT 1255 |
-- Fast Command ---
DAQ FCMD (75 [a|
DAQ Push FCMD (75 [4]
Gen Pre FCMD (45 2]
Gen FCMD (75 [a|
-- Machine Gun ---
Machine Gun 10 |2

Send Gen Config before DAQ | |

- O

DAQ + Generator START/STOP
DAQ Push

Start Generator

Stop Generator

High Voltage ‘ Reset/Adj

X

v FO v A0 v A1

| Send Gen Config

| Send HV Settings




Some very early results

1000 -

= Channel 10
8004 2@24_9'5 28_
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Some very early results:

e 60-350 GeV hadron scan

e 60-200 GeV electron scan

e 200 GeV hadron and positron position scan
* Phase scan to see the whole SiPM signal

Two KCU'’s were synced throughout the run, no issue to
combine them so far

TOA and TOT are responding, need to do a good QC of
the data

%OAK RIDGE

National Laboratory

SO

I

I1I

M;

I|I|I1

|
)

III IIIII

4

Channel vs. ADC

IIIIIIIII

|I'|:u' |

==

=

;..

Channel vs. ToT (Board 208)

4000 A =

3500 A

3000 A

2500 A

'

2000 A

1500 -

1000 A

b

i

FIJ

IIII
1

ifh 1y

USRI '|

ml‘allni i 'f.

IIIII

(Board 208)

L

f"

Il
Anmyirm|

T

fl

:

vl
|

I
HJ

i

%CRO&B Beam Te§f li
»GeV Hadrons, SPS:FIZ -

A foGaFH Pr-o?cetype-z
05-27: §

i

L

S —__——

L R R

HJIIII ]| .
I
I[‘

i

!

N
o

:’I HI 1

;

|
|
|

#:

|

\ ‘III | Iﬂlll[ll
i
!

.i

m
il J 1l

]‘|
|

i

=
IS
o

i

10!

=
e
- =
- =
[
—_—
-
—_ =
- —r
]
= ®|
e

1 okl

c:I:II
(==,
@agﬁ
285

o

h

II:IIIII.II IIII” I|I |

i

RERRTRA Yl

| llM 1 mllll

!

e e i L ORUE D

e D
il
o TIFIIIIII | Iill““'ﬂlI II IIIII1I|II III (RN IIIIIIII

== - = = - —= -— =
= —_— = — —= = -- = - =
500 - z - - = - . = T
- IT_E =" E = _~ :i‘
_ — = - _ B = — -
0

1000 -

800 A

600 A

400 -

200 A

60

80

=
N 4

|
A - 1. Ii

120




Summary

Hardware:
e Done, 6 boards (1 France, 5 with me)
Firmware:
* Done
Software:
 Work In progress:
e |2C GUI interface - done
e |2C terminal setup - work-in-progress - needed for fast calibration
e DAQ GUI interface - done
e DAQ terminal setup - work-in-progress - again, calibration

More to come:
 Production and testing of summing boards
e Testing of the Samtec cables (firmware ready)

e | ED testing
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