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What do we have
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Common clock

RED: "P" side
BLUE: "N" side (GTM)
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We made a test setup to run H2GCROC setup:

e Using the KCU105 (Kintex Ultrascale) evaluation
board for communicating with the ASIC and
sending UDP packages (also provide low voltage
POWEY)

e KCU could service up to 8 H2GCROCs, we
choose 2 because of the CAEN interface board
swap

e KCU can accept external LVDS clock in order to

. T synchronize different KCU boards (when you
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Manual HV On/Off ‘ g L Manual Ext. trigger

Slow control 11000
FPGAO 128.1.2.208 -

—>
Data: 11001 PC

128.1.2.207 (server)

Slow control 11000
FPGA1 128.1.2.209 -—— el

Data: 11001




] BHCal test bench
Couple of pictures

EEMCal testbeam
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Software

H2GConfig - X
FPGAO | i L
ASICO ’ ASIC 1 FPGA selection: FPGA @
- IC selection: ASIC ©
B -- Top Register -- I Register: Channel_54 -- Register Selection
§ | Top | Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit © = Use half-wise registers
.§ -- Global Analog Register Byte [/ Use channel-wise registers
— || Global Analog 1 | -- Config File Info --
§ | Global_Analog © | 0 0 N 6 ” 0 H 6 H 6 H 0 ” 6 ” 8 ‘ /home/epical/PythonCodes/
] yte ]
€ | [ eference vottage 1 | ST IR e T o——
Sl IS N T O S A T S A B e e e
S T T T B
| rocr | |2 0 | o 0 0 0 | 0 | 0 U 0 |
— || R e P P T P
-- Digital Half Registers ” ” H
[ Digital Half_ 1 |
| Digital Half_@ |
hannel Wis gisters
| I |
| channel 36 || Channel 37 |
| Channel 38 || Channel 39 |
| channel 40 || Channel 41 |
| Channel 42 || Channel 43 |
| channel 44 || channel 45 |
| Channel 46 || Channel 47 |
| channel 48 || Channel 49 |
| channel 50 || Channel 51 | ‘_
| channel 52 || channel 53 |
| channel 54 || channel 55 |
| channel 56 || Channel 57 | -
| channel 58 || Channel 59 | IP Address: 10.1.2.208
| channel 60 || Channel 61 |
[ channel 62 | | channel 63 | \ Ping FPGA ]
| Channel 64 || Channel 65 | ‘ e — fig ’
| channel 66 || Channel 67 |
| Channel 68 || Channel 69 | .| | | ‘ d All Config ’

DAQ is very simple:
 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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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

'Select Folder||Print to Terminal|

DAQ Settings

[] event | 100 =

[} time [sec] |1 =

v

Run Number

Data Count

Set IODELAY

Start DAQ

Stop DAQ

H2GDAQ

Generator = Debug

-- Data Collection ---
Data Coll En[7:0] |§___

Trig Coll En[7:0] 0

Gen PreImp En
Gen Pre Int

Gen Nr Cycles

Gen Interval

Ext Trg Delay

Ext Trg DeadT

DAQ FCMD

DAQ Push FCMD

o] [©] [

Gen Pre FCMD
East@ommand settings

w

Machine Gun

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

Machine gun settings
(How many samples)

| Send Gen Config

[
|

| Send HV Settings




Data and data format

05 a® 70 ca 00 00 0O GO OO OO 55 ff a® 00 25 00 11 Oa 73 58 56 25 da 85 00 00 48 00 04 80 0O OO 04 80 00 00 05 00 00 OO0 05 50 GO OO0 04 a0 00 00 05 00 00 00 a0 60 25 01 11 Ga 73 58 00 00 00 00 04 60 GO OO 04 80 00 O
© 04 a0 00 00 05 10 00 OO0 04 a0 0O OO0 65 00 OO0 00 04 90 00 0 ad 00 25 02 11 Oa 73 58 04 90 00 00 05 00 00 00 05 00 00 00 02 40 00 OO0 01 a0 00 00 05 00 00 00 05 0 OO0 OO0 04 90 00 00 a® 00 25 03 11 Ga 73 58 05 00 00
00 05 00 00 00 04 bO OO OO0 O5 0O 0O 00 04 a0 OO0 00 04 90 0 OO 05 00 00 00 04 90 00 00 a0 00 25 04 11 Oa 73 58 04 bO 00 00 05 40 00 0O 05 00 00 00 04 bO 00 00 05 20 0 0 05 00 00 00 05 10 00 00 8f d8 de b2 al 00
24 00 11 Oa 73 58 5c e8 da 05 00 0O 0O 00 04 10 00 00 04 40 00 OO 04 80 00 00 05 70 00 00 05 20 OO0 OO0 65 00 00 00 al 00 24 01 11 Ga 73 58 05 00 00 00 04 a0 00 00 04 50 00 00 05 00 00 00 04 50 00 0 O5 0 00 00 05 O
© 00 00 04 30 00 00 al GO 24 02 11 Oa 73 58 05 50 00 00 04 80 00 OO 04 90 00 00 01 20 00 00 02 80 OO 00 04 a0 00 00 05 00 00 00 04 bO 00 00 al 00 24 03 11 Oa 73 58 04 dO 0O 0O 04 a0 00 00 04 bO 00 OO 04 ad 00 00 05
40 00 00 03 eO 0O 00 04 40 00 OO0 04 80 0O 00 al 00 24 04 11 Oa 73 58 04 90 00 00 05 00 0 00 04 80 00 00 O5 00 00 00 04 40 00 00 04 bO 00 CO0 04 20 00 OO0 85 48 9d 89 a0 0O 24 00 11 Oa 73 58 56 25 da 85 00 00 00 00O
04 30 00 00 04 50 00 00 04 a0 00 0O 05 00 00 00 04 30 00 0 05 10 00 00 a® 00 24 01 11 Oa 73 58 05 00 00 00 04 00 00 00 04 20 00 00 04 00 00 00 04 30 00 00 05 00 0 OO0 04 50 00 00 05 00 00 00 a0 00 24 02 11 Oa 73 5
8 05 00 00 00 05 40 00 00 04 10 00 00 02 00 OO0 OO0 00 30 OO0 OO 04 OO0 00 00 05 00 00 00 04 10 G0 OO0 a0 00 24 03 11 Oa 73 58 05 00 00 OO0 04 00 00 00 03 fO 00 00 04 10 OO0 OO0 04 20 00 00 03 fO 00 00 04 50 0 00 04 bO 00
00 a0 00 24 04 11 Oa 73 58 04 10 00 00 04 00 00 00 05 00 OO OO 04 20 00 00 04 60 00 00 04 50 OO OO0 03 dO 00 00 dO 00 1c 00 al GO 25 0O 11 Oa 73 58 5c e8 da 05 00 OO OO OO O5 00 00 00 04 bO 00 OO 05 O 0 00 04 80
00 00 04 90 00 00 04 80 00 00 al 00 25 01 11 Oa 73 58 05 G0 OO GO O5 00 00 00 04 bO 00 00 04 80 OO OO 65 00 00 00 05 00 00 OO0 05 OO0 0 0 04 bO 00 00 al 00 25 02 11 Pa 73 58 05 00 00 00 04 a0 00 GO 04 bO 00 00 00 O
© 00 00 02 00 00 00 04 50 00 00 04 a0 00 00 04 bO 00 00 al 0 25 03 11 Oa 73 58 04 a0 00 00 05 00 OO0 00 04 50 00 00 05 30 00 00 04 a0 OO0 00 04 90 00 00 05 20 00 00 O5 40 00 00 al 00 25 04 11 Oa 73 58 04 b0O 00 00 05
10 00 00 04 a® 0O 00 05 20 00 00 05 10 OO OO 04 80 0O 00 04 90 00 00 f8 25 92 Od a® 00 25 00 11 Oa 73 81 56 26 de 85 OO0 0O 44 00 04 90 00 00 04 a0 00 O O5 0 0 00 05 70 00 00 05 00 0 OO O5 OO0 00 00 a® 00 25 01
11 0a 73 81 0O 0O 0O OO0 04 60 OO0 00 04 50 0 OO0 04 bO 00 00 05 20 00 00 05 00 OO0 OO0 O5 40 00 00 04 90 00 00 a0 00 25 02 11 Ga 73 81 04 bO 00 OO0 05 OO0 OO OO O5 00 00 00 02 50 00 00 01 70 O OO 05 20 00 00 05 00 00 O
© 04 80 00 00 a0 00 25 03 11 Ga 73 81 04 bO 00 00 05 10 GO OO O5 0 00 00 05 10 00 00 04 bO GO OO0 04 a0 00 00 05 00 00 00 04 a0 00 00 a® 00 25 04 11 Oa 73 81 04 b0 OO0 OO 05 50 00 00 05 00 00 00 04 90 0 0O 05 00 00
00 05 10 00 00 05 00 OO0 00 14 62 5d 9d al 00 24 00 11 Oa 73 81 5c €9 de 05 00 OO OO0 OO 04 40 00 OO0 04 80 00 OO0 04 90 00 OO 05 90 00 OO 05 20 00 G0 05 40 00 00 al 00 24 01 11 Oa 73 81 O5 00 OO 00 04 a0 0O 00 04 50
00 00 05 00 00 00 04 a0 00 OO 05 10 00 00 05 10 00 00 04 40 00 00 al 00 24 02 11 Oa 73 81 05 90 00 0O 04 bO 00 00 05 00 00 00 01 40 OO 00 02 80 00 00 04 bO 00 0 O5 20 0 0 05 00 00 00 al 00 24 03 11 Oa 73 81 05 O
© 00 00 05 00 00 00 05 0 OO0 00 04 bO 00 00 05 40 00 00 03 dO OO OO0 04 50 00 00 05 00 00 00 al 0 24 04 11 Oa 73 81 O5 00 00 00 05 10 0 00 04 90 00 00 05 10 00 0 04 80 OO0 OO0 05 00 00 00 04 10 00 0 12 cf 6e e7 ad
00 24 00 11 Oa 73 81 54 06 dc 05 00 00 00 00 04 30 00 00 04 OO0 OO0 00 04 00 00 00 04 20 00 0 04 a0 00 00 05 20 00 00 a0 00 24 01 11 Ga 73 81 05 10 00 00 04 80 00 OO 04 40 00 00 04 50 00 00 04 30 00 OO0 05 00 00 00
04 50 00 00 05 00 00 00 a® 00 24 02 11 Oa 73 81 05 00 OO GO O5 40 00 00 04 20 00 00 02 00 GO GO OO 20 00 00 04 00 00 00 04 10 00 OO0 04 10 00 00 a0 00 24 03 11 Oa 73 81 05 0O OO0 00 04 90 00 00 03 fO O O 04 20 00 O
© 04 20 00 00 04 20 00 0O 04 00 00 OO0 04 30 00 OO0 a0 00 24 04 11 Ga 73 81 04 10 00 OO 04 20 00 OO 05 00 00 00 04 20 00 00 04 30 00 00 04 50 00 00 03 dO 00 00 76 3d 1c 40 al 00 25 00 11 Oa 73 81 5c €9 de 05 0O 00 0O

00 05 00 00 00 05 00 0O OO 05 00 00 00 04 50 00 00 05 00 0 OO0 04 80 00 00
05 a® a5 04 00 00 00 00 0 00 55 ff a® 01 25 00 11 09 4d 5b 5d 64 01 05 00 00 00 00 04 10 00 OO 04 90 00 00 04 40 00 00 04 90 00 0 04 50 00 00 03 dO 00 00 a0 01 25 01 11 09 4d 5b 04 20 00 00 04 10 00 OO 04 50 00 O
© 04 90 00 00 04 80 00 OO 04 80 0O OO0 04 40 00 00 04 50 00 00 a0 01 25 02 11 09 4d 5b 04 60 00 OO 04 a0 00 00 04 40 00 00 00 dO OO GO 02 OO0 00 00 04 30 00 00 03 fO OO OO0 04 10 00 00 a0 01 25 03 11 09 4d 5b 04 20 00
00 04 a0 00 00 03 fO GO OO 04 80 0O 00 04 bO 00 00 03 fO GO OO 04 10 00 00 04 50 00 00 a0 01 25 04 11 09 4d 5b 04 40 00 00 04 40 00 0O 03 dO 00 00 04 80 00 00 03 fO OO OO 04 10 00 00 05 00 00 00 da 36 68 86 al 01
25 00 11 09 4d 5b 55 Of 00 85 00 00 20 00 05 50 00 00 05 e0® OO0 OO0 05 b0 00 00 05 bO 00 0 05 50 0 0 05 90 00 00 al 01 25 01 11 09 4d 5b 05 0 00 00 05 20 00 00 O5 50 00 00 05 40 00 00 05 a0 00 OO 05 70 00 00 05 O
© 00 00 05 60 00 00 al 01 25 02 11 09 4d 5b 05 60 00 00 05 70 0 OO O5 70 00 00 05 80 00 00 02 bO 0 00 05 b0 00 00 05 10 00 00 05 20 00 00 al 01 25 03 11 09 4d 5b 05 70 OO0 OO0 05 60 00 00 05 70 00 OO 05 a® 00 00 05
70 00 00 05 90 00 00 05 70 0 0O 05 20 00 00 al 01 25 04 11 09 4d 5b 05 10 00 00 05 00 00 00 05 70 00 00 05 ad® 00 00 05 40 00 OO O5 30 00 00 05 a® 00 00 HI 557C5 LC aulel 24 00 11 09 4d 5b 5d 64 01 05 00 02 ac 57
©5 80 00 00 03 eO 00 OO 04 50 OO 0O 06 €O 00 0O 05 20 00 OO O5 10 00 00 a0 01 24 01 11 09 4d 5b 06 a® 00 00 05 fO OO0 OO0 06 50 OO OO 8 20 00 00 09 50 00 OG) 06 50 OO OO 9 00 00 00 07 a0 00 00 a0 01 24 02 11 09 4d 5
b 06 90 00 00 06 bO 00 O 07 40 00 OO0 05 fO 00 O 06 80 00 O 08 90 00 OO 08 50 00 0 07 70 00 0 a® 01 24 03 11 09 4d 5b 09 00 0O OO0 09 00 00 00 07 70 OO PYNPPmEPEPEEE’ 06 dO OO0 00 06 dO OO 00 09 00 00 00 08 10 00
00 a® 01 24 04 11 09 4d 5b 07 fO 00 00 06 €O OO0 00 09 40 OO OO 8 ad® 00 00 07 ad® 00 00 08 10 0 OO 09 bO 00 00 01 b2 6a 6b al 01 24 00 11 09 4d 5b 55 Of 00 85 00 00 28 09 05 00 00 00 04 50 00 00 04 50 00 00 05 00
00 00 04 90 00 00 05 00 00 00 al 01 24 01 11 09 4d 5b 05 00 OO OO O5 00 00 00 05 50 00 00 04 50 0 OO0 04 a0 00 00 05 10 00 00 04 a0 OO0 OO0 04 80 00 00 al 01 24 02 11 09 4d 5b 04 50 00 00 04 a0 00 00 1f fO 0 00 02 d
© 00 00 00 bO 00 00 04 aO OO OO O5 00 00 00 04 bO 00 00 al 01 24 03 11 09 4d 5b 05 00 00 00 05 OO0 OO 00 04 a0 00 00 04 50 00 00 05 0 OO0 00 65 10 00 00 05 00 00 OO 04 80 00 00 al 01 24 04 11 09 4d 5b 04 80 00 0O 05
10 00 0O 05 40 00 00 04 80 00 OO0 O5 00 OO OO O5 0 0 00 05 20 00 00 49 7d bd 99 a® 01 25 00 11 09 4d 84 5d 65 05 05 00 OO OO OO0 04 20 00 00 04 80 00 OO 04 40 00 00 04 20 00 00 04 50 00 OO0 03 e0 00 00 a0 01 25 01

11 09 4d 84 04 30 00 00 04 20 00 00 04 50 00 0 04 50 00 00 04 80 00 00 04 80 00 OO 04 50 00 00 04 50 00 00 a0 01 25 02 11 09 4d 84 04 90 00 00 04 bO 0 OO0 04 80 00 00 01 00 00 00 02 OO OO OO 604 10 00 00 04 20 00 O
© 04 20 00 00 a0 01 25 03 11 09 4d 84 04 50 00 00 04 bO 00 O 04 20 00 00 04 50 00 00 04 a0 00 00 03 fO 00 00 04 20 00 00 04 80 00 0 a® 01 25 04 11 09 4d 84 04 20 00 OO 04 80 00 00 03 fO OO0 00 04 80 OO OO 03 fO 00
00 04 50 00 00 04 b0 00 0 09 fd ef 28 al 01 25 00 11 09 4d 84 55 10 04 85 00 00 20 00 05 50 0 OO 05 dO 00 00 05 bO OO0 00 05 70 OO0 OO0 05 40 00 00 05 a0 00 00 al 01 25 01 11 09 4d 84 05 a0 00 00 05 10 OO 0O 05 60
00 00 05 50 00 00 05 a0 OO OO 05 a0 00 00 05 00 00 00 05 50 00 00 al 01 25 02 11 09 4d 84 05 50 00 00 05 a0 00 00 05 bO 00 00 05 90 0 00 02 bO 00 00 05 bO 00 0 05 10 0 60 65 10 00 00 al 01 25 03 11 09 4d 84 05 9
© 00 00 05 70 00 00 05 60 OO0 GO 05 a0 00 00 05 a0 00 0O 05 50 00 0 05 a0 00 00 05 50 00 00 al 01 25 04 11 09 4d 84 05 20 00 0O 05 00 00 00 65 bO 00 00 05 60 00 GO O5 10 00 00 05 50 00 00 05 dO OO OO 90 d2 42 ee ad
01 24 00 11 09 4d 84 5d 65 05 05 00 02 a8 57 05 a0 00 00 O3 e0® 00 00 04 50 00 00 06 fO 0 O O5 20 00 00 05 20 00 00 a0 01 24 01 11 09 4d 84 06 bO 00 00 05 fO 0 OO 06 80 OO0 0O 08 20 00 00 09 50 00 OO 06 40 00 00
09 00 00 00 07 bO 00 OO a® 01 24 02 11 09 4d 84 06 80 00 OO 06 dO OO OO0 07 40 00 00 05 fO OO OO 06 a® OO0 00 08 50 00 OO0 08 30 0 0 07 70 00 00 a® 01 24 03 11 09 4d 84 09 0O 0O OO0 09 0O OO0 00 07 a0 OO OO 06 €0 00 O
© 06 dO 00 00 06 €O 0O OO 09 OO OO OO0 08 20 00 00 a0 01 24 04 11 09 4d 84 07 eO 00 00 06 dO OO OO O9 40 00 00 08 bO 00 00 07 a® OO O 07 fO 00 00 09 bO 00 00 15 e4 99 4d al 01 24 00 11 09 4d 84 55 10 04 85 00 00 2c
09 05 00 00 00 04 90 0O OO 04 80 OO0 OO0 05 00 00 00 04 bO OO OO 05 00 00 00

The data is dumped in 40-byte chunks:
e First 32-bit word ASIC ID, FPGA ID, ASIC HalfID, LinelD (5 lines is full readout):
e Always starts with AO—A7 for 8 ASICs per FPGA
e Second 32-bit word is FPGA counter (40MHZz):
* This we use to stitch the events together
* Also used to synchronize multiple FPGA’s together
e H2GCROC data dump:
e 5 lines, 80x32 bit = 2560 bit in total
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The KCU105 is just packaging the data in

full 1454 bytes UDP packages and dumps

them towards the PC.:

e First 12 bytes are UDP header - counting
the packet number for looking if we lost

something
e Data dump from the H2GCROCs




RCDAQ Plugin and work

$ dag status -11

caloroc2 - Stopped
Filerule: /home/phnxrc/data/junk/junk ROC-%08d-%04d.evt
Logging enabled
Number of buffers/write threads: 2 Buffersize: 64MB

et oo The RCDagq in this case is taking over for data
lB’ltaJ‘f’:ei ;iigger ObJ:§§36 KB adaptive buffering: 15 s taking:
e retonen %% * Slow control and DAQ setup stays with the GUI
-~ defined Run Types: | | e Just need a “start DAQ” script, then just wait for the
cosmics - /home/phnxrc/data/cosmics/cosmics ROC-%08d-%04d.evt ]
junk - /home/phnxrc/data/junk/junk ROC-%08d-%04d.evt data tO arrive
List of loaded Plugins:
~H26CROC3 Plugin, provides -  Saved as Packet number 12001

- device h2gcroc3 (evttype, subid, IP addr, trigger, nr packets) - readout an H2GCROC3

—— — — — — — — —

$ daq list readlist
File Device Event Type: 9 Subevent id: 900 reading from /home/phnxrc/ROC/new ROC

firmware/rcdaq roc.sh
H2GCROC3 Device Event Type: 1 Subevent id: 12001 IP: 10.1.2.208 nr packets: 128 trigger

Pro’s of using now RCDAQ:
e Built-in online monitoring software (no need to do
extra)
e |t decodes the data format already
e Connect multiple devices:
e Good for testbeams
e |et’s say trigger scintillators can be read out to the  p>*Vaiue(0, "SRMFLEST) tells you how many samples are present

data Stream p->iValue (0, ”CHANNELS") tells you how many channels that device has (here:144)
o TraCk|ng 1:>iValue(c,s) gives you sample s:from channel c (there are faster interfaces available)
e ...etc.
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Eye Candy

SED trigger 1
5 channels were connected in the Barrel HCal
T AN st benoh
400 e ' > |
350 150 trigger events are reconstructed:
e Full waveform is read out
300 . .
250) e Empty events (trigger scintillators does not
200 fully cover the readout scintillators)
150
100
50
0
0
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