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Outline

# Requirements to TDAQ system
# XTCA for Physics

# CN_V3 for Belle Il PXD DAQ

# CN_V4 for PANDA DAQ

# CPPHor CMS trigger system

B summary
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Requirement$o TDAQ systen®

# Future Physical experiment
accelerator and Spectrometer

o High luminosity

u CEPC(90350GeV,

i CEPC(16%cm?si~1(cnr?s?t)
u High data event rate

i CEPC(40MHz)

# Requirements to TDAQ syst
A High speed data transmission;

A High performance data
processing;

A Mass data buffering
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# 19600 s

T NIM: American Standar@eureaand
NIM Module Committee

# A -806s CAMAC. FASTB|
used

I Nuclear Spectrum Measurement,
Particle Physics, Medical Physics,
Accelerator Instrument, Accelerator
Control, Aerospace, Industrial control.
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XTCA for Physics

Redundant Switches o . Nodes support

ATCA ->PIGMG3.8 sy, Simites ,0,_H O~ toniea”
I Advantages %

A High speed2560s a i s et

interconnections - e

A HA ~99.999% T

A 1P management e s .0 "»:;""°“4‘2'£:~°“"'

I Add controlsignal - e

AVicroTCA (MTCA) ->MTCA 4.0 e & o nohly avaabe

I Advantages of ATCA

I Half height, compact system

i add rear transition board and control £
AAdvancedMC AMC~

I Modular design

m) xTCAis the Next Trigger/DAQ standard
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PXD detector is a new detector in the
upgrade of Belle II.

# Huge data output:200Gb/s.
# PXD reduction

A Helpwith SVD track
A 1/10

A Tracking back
A ROI searching
A Data extraction
# Difficulties

)

A Computing capability EpiE
A Algorithms Trigger | oo-ooooooo- .
ATCA/ONSEN ——>
A 5s data buffer PXD _,i/’ 5, |
. . 1
# Data sharindpetween Processin /P_Eajc_‘)i____\_,' VB Lol Tape
node SVD
other | Belle2Link Eq;/lB_, HLT >
detectors
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Compute Node for Belle Il PXD DAQ %

~IHEP

# High Performance FPGA is used for datacessing,

# RocketlOsare used for high speed data transmission
between data processing node,

# DDR is used for mass data buffering,
# ATCA/XTCA architecture is used for PXD DAQ,

# Intelligent platform management control system is used for
system stable.
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ONSEN/PXDDAQ

A FiIrmware( Giessebini)

A Hardware(IHEP Beljing)
A1 ATCA Shelf
A 2 shelf managers

A 1 Power Supply

A 9 Compute Node(CN)
A 1 ATCA Carrier(PICMG3.8)
A1lRTM
A 1 Power Board
A 4 XFPPAMC cards
A 1IPMC+ 4 MMCs
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Full Mesh for PXD DAQ

# Full mesh backplane for CN data sharing
with eachnode.

# Full mesh on board connection for AMC
cards.

# Point to Point via one MGT channel,
# Line rate up t8.125Gbps.

Ch6-12, pin definition of AMC connector ocketlO on 0ar
nnectivity on camer board, h channel has one input diff i

Full mesh backplane connection Crmmmmm——————
P Full mesh on board connection for AMC
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CNCB(CN Carrier Board
{mm secpon

. . % “ = 3. s seria
# Function of CN Carrier Board V3.3 =z 1 te | — so0 v 05 [[ 2
1 : 2 x16 il — Gigabit Ethernet %
o Virtex-4 FX60 with PowerPC405, o | UsB/UART = — 2 GiB DDR2 :
) 2 hub Virtex-4 : 2
u Embededinux system for slow control, s [T (w0 :
JTAG/ CPLDf-—————- %MC
u 16 RocketlOchannel connect to backplane, Do ?
U ZGB DDRZ, | Il | | | | | | | |
><2><3><4‘ x‘2x‘3x4 : x‘2xl3x4 ¢ ><‘2x‘3><4 :
u 2 Ethernet ports, : :
i IPMC %20——0 2X &=——0 2% e=—1—0
AMC Bay 1 AMC Bai); AMC Bay 3 AMC Bay 4

# Function of AMC
o Virtex-5 FX70T with PowerPC440,
o Embededinux system for data management,
u 2 SFP+ port, 6.25Gbpdi

u 4GB DDR2  Bution —
' USB — USB-to-UART [ 100 MHz | hea‘::; vos B
12 x 600 =K
o 1 Ethernet ports, a5 L CPE [y 1 GMI = ¢
=] | o] | Virtexs | 6 x 3.125 Gbps serial EH =
i UART pOft, 2 X 6.25 Gbps serial EX70T H g g
SFP+ | [ 156.25 MHz [ A _ UART 2
. SFP- [ 125 MHz M 64 MiB [ 4 MiB =
i MMC Flash || PROM nz GiB DDR2 =

MGTCLKs
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PANDA DAQ

T gger-leSS Streaming DAQ Please reference Wolfgakgu e hn s r

with event filtering
# High event Rate: up to 20MHz,

# Each event: 1.5Kbytd.5Kbyte

== IHEP

Clook

FHETTITT

Il FHITTTITTTT

ric F w

Frontend

Generic
ronten inks
Rl il vl el o el T
Buffers - . -

®# Global time distribution for time h
. L1 Network [Cenfigurable
stamping, [Nemwork

# L1 Network, Extraction s

A Extract particle information
like energy, position,
momentum and so on;

® L2 Network,

A Make a preliminary L2 Network ' Migh Speed Network
reconstruction for physics Event | |¢veht's4.e4;¢,+| |
events; .
# Event selection will be done based Compute Node Is camirasboard
on the research topics of PANDA for PANDA DAQ.
experiment.
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# FPGA' UltrascaleKintex xcku060 AMC 1#
# RAM: 16 GB DDR4 (8 chips) MMC | |Bu]
# MGTs: 16.3Gbps
4@10G
A 4 links to each AMCard; AMC 2 @106
A 12 links to ATCAbackplane; wmMc Bl
A 1link to RTM (10G Ethernégt
_ AMC 3#
#  GbE switch:
A 4 AMCs e e
A 1 switch FPGA, AMC 44 IPMC
A 1 uplink to ATCA Base Interface —
Buf
A 1RTM RJ45 i
# 10 Gigabit Ethernet to RTM(SPF+)
# Configuration: automatic from NOR Flash (master BPI)
# Programmable MGT clock
# CPLD asJTAG hub
# IPMC/MMC
2018/11/13

ompute Node for PANDA

10G Ethernet

x14@16.3G

Ethernet

Switch
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First Version of CNV4.0
| Four AMC

Carrier board V40
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