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# PANDA is a next generation hadron
physics detector planned to be operate
the future Facility for Antiproton and logs
Research(FAIR) at Darmstadt, Germangt.

# It will use cooled antiproton beams with®s
momentum between 1.5GeV/c and 15
GeV/c interaction with various internal
targets.

Target Spectrometer Forward Spectrometer

# In the PANDA experiment, the
antiprotons willinteract with an internal
target, either &aydrogen clustget or a
high frequency frozehydrogen pellet
target, to reach a peak luminosity oftop
2x1Ccnrest,
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Requirements tDAQ system$;,

PANDA

# High event Rate: up to 20MHz, "Up to 200iz)

# Each event: 1.5Kbytd.5Kbyte, 3”“ | ngh S

m Considering electronic noise, ;';%ggggfg;;ﬂh ”
background and signal | e

ATLAS
10° CMS
f HERA-B J

BESIII

LOE ’ CDF I
104 Do I
LLE2
aBar High Data Archives

: CDF DO (PetaBytes)
ZEUS ALICE

accumulationDAQ should has

ability of data processing abou
200GBps.

Level-1 Rate (Hz)

How to deal with such big data

with NO Dead Time is a great v SR
challenge to DAQ system. . . ..
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New concept oDAQ system

m Triggerless streaming Det ect or
DAQ with event filtering i D Dead tie
. ] A
# FEE ADC selftriggered S | ADC e aobal tie
# FEE pipeline NO Dead [ Y., e
Time wih timing stanm
- o Qonpensate delay by Mass Data Hor dver
# Globaltime distribution &vent CIIFG:??HS”UCt Buff eri ng triggerl ess
. . an Iter
for time stamping. l
Ht data are
defi ned as one Bvent

event and filtered Reconst r uct
and storaged by

|
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PANDA DAQ system

H

Global time distribution for time pme -

Stamping LT TN BRRRNRERRREY
’ Frontend e 'F:‘c;::nr::nd—unks

Ll Network, Cagﬁehrétrr:tars-' _____ ““

A Extractparticle information

like energy, position,
momentum and son; L1 Network h

L2 Network,

A Makea preliminary
reconstruction fophysics
events;

Eventselection will be done
based on the research topics of

l."tl:anfi gurable
/High Speed
| Network
Feature [
Extraction

L2 Network High Speed Network

PANDA experiment. , Hioh Speed Natwork,
_ Selection [ Budt SdediorFhrfi |
ComputeNodeis central board |
for PANDA DAQ. |
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CNCB(CN Carrier Board) V3.3 #

# Functionand performance

i
i

i

ATCA standard

Zone 3 Zone 2 Zone 1
Virtex-4 FX60 with PowerPC405, RTM Backplane Power/Mgmt.
: L L [ :
Embeddedinux system for slow L 5 | = 3.125 Gbps serial
trol j: 2|2 | [ x16 | = 600 Mbps LVDS || _
control, 2 x16 cIL cIL = Gigabit Ethernet || &
16 MGT channelsonnect to | [usB/uART {2 GiB DDR? 2
backplane 3.125Gbps £ hub 700 | | Virtex-4 . i
2GB DDR2 A (ke ] P60 :
: JTAG/ CPLD k--------- IPMC |
2 Gigabit Ethernet ports, bypass Il
i One to ATCA Z2basicport Il
| e bR AR RRIIR AR RN AR
64MB Flash, x2x3x4 = [x2x3x4 X2 %3 x4 X2 X3 x4
O=—0 e——0 =0
JTAG, UARTHub, ° ° X
IPMC §§h~ 2 X o=——0 2% o——0
) X- o
AMC Full mesh connection. 2xe
AMC Bay 1 AMC Bay 2 AMC Bay 3 AMC Bay 4
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Backplane Full Mesh foCN

# Full mesh backplane for
CN datasharingwith
each node,

# Point to Point via one
MGT channel,

# Line rate up to 3.125Gbps
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# Full mesh connection for
AMC,

& Point to Point directly via
Carrier board,
i OneMGT port,
i Two general LVDS links

# Line rate up to 3.125Gbps

Ch6-12, pin definition of AMC connector 4 RockstiO on AMC board
Connectivity on camer board, #ach channel has one input differential pair and one output differential pair

J.Z ZHAO 21st Real Time Conference
2018/06/15 @ Williamsburg. USA +



# Functionand performance

i

XFP(XTCA-based FPGA Proces&

Virtex-5 FX70T with
PowerPC440,

Embeddedinux system forslow

control,

8 MGT channels
i 2xSFP+ port, 6.25Gbpd

i 6chsto AMC
connect,6.25Gbpsh

12x 600 Mbps LVDS
2x2GB DDR2,

1 Gigabit Etherngport,
64MB Flash,

PROM for FPGAconfiguration [SEPE

2 UART ports,
MMC

2018/06/15

USB [—— USB-to-UART [—[ 100 MHz

- GbE [~ GMII
RJ45 PHY

| 156.25 MHz [

Virtex-5
2 x 6.25 Gbps serial FIX;())(T

12 x 600 Mbps LVDS

6 x 3.125 Gbps serial

MMC
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125 MHz |-I 64 MiB
MGTCLKs L2

4 MiB
PROM

UART
2 GiB DDR2

2 GiB DDR2
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ompute Node Upgrade: Carrier Bo®

# FPGA Virtex4 FX600 > UltrascaleKintex
xcku060

# RAM: 2GBDDR2 SODIMMd > 16 GB DDR4
(8 chips)

# MGTs: 6.25Gbpsd > 16.3Gbps

A

A

A

4 links to each AMC card (currently:x600
Mbps LVDS)

12 links to ATCA backplane
1 link to RTM (10G Ethernet)

# GDbE switch:

> > >

>

4 AMCs,
1 switch FPGA,

1 uplink to ATCA Base Interface
1 RTM RJ45

# 10 Gigabit Ethernet to RTM(SPF+)

2018/06/15

AMC 1#

f

I

10G Ethernet

AMC 2#

f

g

AMC 3#

f

g

AMC 4#

f

g
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ompute Node Upgrade: Carrier Bo®i

# Configuration: Flash/CPLD

(slave serialp > automatic AMC 1#
from NOR Flashimaster BPI) -HI«
# Programmable MGT clock — 100 Bieene
CPLD asJTAG hub e ~
! @ 10G
-HI @
# Keep:
A 12C buses, sensors AMC 3#
A IPMC/MMC -ﬁ.«
AMC 4#
L

13V
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First Version of CNV4.0
| Four AMC

Carrier board V40

J.Z ZHAO 21st Real Time Conference

2018/06/15 @ Williamsburg. USA +



