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Prototype Trigger-less Data Acquisition (PTDAQ)
—_—_—

Functionality:
Digitalized data front end
electronic synchronized at
data concentrator

Burst building / Burst building and first
Filtering filter algorithm
* * Event reconstruction and

second stage of filter algorithm

Filtering

¥

Mass storage

L Event reconstruction /
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Giel3en DAQ-Chain Test

Proto60 or Pulser
SODANET ﬁ
source I

DAQ chain
Detector/Pulser
2 Sampling ADC (Uppsala)
Feature extraction mode
1 TRBv3
2 Data concentrator
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New GieRen DAQ-Chain Test
DAQ chain

SODANET Proto120 or Pulser
source
Detector/Pulser

4 Sampling ADC (Uppsala)
Feature extraction mode

Waveform Mode
2 TRBv3

3 Data concentrator
1 SODANET source
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New GieRen DAQ-Chain Test

1. Merger G

2. Zero suppression
3. Burst builder
4. Tagger filter

SN

—» Local link
—» Datalink

UDP

Storage
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Outlook
—-_—

e In Beam environment

- 11.12.15 - 14.12.15 at MAMI Mainz
- Proto120 + Tagger + Veto

» Simon is working on CRORC (next talk)

D Ya ~N_( » A
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TRBv3 as SODANET
Endpoint for the Straws




Multiple TRBv3s - Master & Slave

Ref time
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Multiple TRBv3s - SODANET
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Slave TRBv3s as an Endpoint

Céntral Trigger

SFP3, 4
SODANET from tsr?gNng | System -
> sl Input _
handler | TrbNet
: HUB
Data link to CN Data DC I
' . conv |
| Regl0 I
|
SODANET part | TrbNet part
Central FPGA Peripheral FPGAs
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Backup
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FMC LPC
VITAST.1 FMC
LPC connector

Configuration Flash
2x 128Mbit Xilinx
FlatfarmFlash XL

Bi-Color LED
in 10-Bracket

MPO/MTP Fibers
Parallel optical
fibers, 4xRX, 4xTX

12 Optical Links
using 3 Q5FPs,
connected to FPGA
transceivers [GTX).
Up to 6.6 Gbps per
channel

R)45 Slot: |
4 VDS pairs, | PCle Gen2, 8 Lanes
U o 00D Mip's: Microcontroller for 2x 5.0 Gbps, connected to
ot for Ethemed configuration monitoring Xilinx PCle Hard Block

and connection to host via

PCle SMBus lines

30.11.2015

C-RORC QOverview

S5MA Connectors
for additional GTX

GTX RefClk

Configurable GTX
referance clock

System Clock

Xilinx Virtex-6 FPGA
FF1156& package
L¥240T
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and system clocks

200 MHz o

JTAG-Connection
| for programming
—— cable

- l SDCard Socket

Power Connection
e, wia B6-Pin PCle GPU
power connector

2x DDR3 50-DIMM

Two independant 50-DIMMs
up to 1066 Mbps with Xilinx
MIG DDR3 softcore
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Hardware Components

xFP board:

NIV I TNV
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°
°
e °
e °
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MAMI Test Setup

.
DAQ chain

1 Sampling ADC
Pile-up mode

1 XFP VerS|On 2 3.125 Gb AURORA

Data concentrator
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Used Hardware
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MAMI Test Location

RTM2

ElE

bl [©]

gl Injector
RTM 1_'1‘1nac src
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MAMI Test Results
e =

Stable Connection between DC and xFP

2-Input burst building successful
For ~ 15 * 10° Stable events
Event size ~ 700 Byte
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Julich Connection Test

DAQ chain:

1 TRBvV3
FEE board /TOT
1 XFP version 3
Burst-builder / Data concentrator

1 Gb/s UDP
Greg Korcyl
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Groningen SODAnNet Connection Test

nnnnnnnnn

—
o & @ =V q
>

.....

Sampling ADC (Uppsalla)
Version 2012
32-ch, 14-bit
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MAMI Test Setup
—,,,

Beam parameter:

210 MeV electrons
0.003 - 2 MHz event rate

Detector:
1 mini PWO crystal
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Synchronization of Data Acquisition

Data concentrator (DC)

Functionality: Front end electronic (FEE)

Distribution of clock

SODANET
source

Time stamp +«— FEE
Distribution of synchronization commands oe H
Start, stop, calibration slow ﬂ —
Signal distributed over optical fiber *---e-es NS
Measurement of a signal propagation time [kadiis — EE
Distribution of detector configuration data gl DC =—>
Slow control emrn 1T
control FEE
SODANET link: slow —
Bidirectional .o =
Source — data concentrator: control —
Synchronization slow —
Front end electronic configuration DA ot
y y
. Event building network
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The PANDA DAQ

e T
Wil

32 8 8

SODANET

source

Burst building network

. =

Online Reco

(]

B

30.11.2015

FPGA, GPU or CPU

Event Event
building filtering
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Autonomous FEE
Freely streaming data

Synchronization
Feature extraction

Burs building
Partly reconstruction

Full reconstruction

* Tracking

< PID

* Neutral reconstruction
Event building




SODANET source

HUB | VHDL code can be used without
many changes

Increased number of inputs per
sub-detector

L L L L Increase the possible data rate
(ox (ox (@x (op g
® ® ® ® High performance event

m< m < m < m< c

=9 =9 =% =9 reconstruction

=g ||=o ||3g ||2C High level event filtering

Q & Q & Q & Q & .
o) oy S o Software trigger on a sever
@ @ @ @ farm or GPUs

Event reconstruction /
Filtering

I Software trigger
Mass storage
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The PANDA DAQ

-
Freely streaming data :“Trigger - less”

No hardware triggers

Event filtering

Autonomous FEE, sampling ADCs with local feature extraction
Time-stamping (SODA)

Data fragments can be correlated for event building

Caveat: the high-rate capability implies overlapping events !!!
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