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Trigger

* WIKI:

Btrigger - lever that activates the firing mechanism of a gun

* Bing:
M3 small device that releases a spring or catch and so sets off a mechanism,
especially in order to fire a gun:
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TS EZRARA

B Algorithms fo attain required rejection are too sophisticated.

B Accelerator backgrounds can also contribute to the problem
> e'e vs pp

B Crude signatures (hits, local energy deposit over threshold...)
B Operates on reduced or coarse detector data

® Hardware to preprocess data
v Some Muon processors,

W Software to combine
v Matches, Jet finders, etc.

General Purpose CPUs

Ui%: Almost every one uses this scheme

-Vary number and function of levels.
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7.6 MHz Xing rate 7.6 MHz Xing rate m

Detector Detector
L1 Buffer L1 Buffer _
Pipeline) L1 Triggef Pipeline) L1 Trigger

50 KHz ﬁ— Accept —— | 4 ps latency 10 KHz ; 7(— Accept | 4.2 us

L2 Buffer Preprocessing
L2 Buffer L2 Triggey & IF?rrlnl Lo
L2 Global
Asynchronous

20 ps latency Accelre] mm

100 ps latency

<«— Acc/rej
< 1KHz j

48 Input nodes

L3 Farm 64 PCs 1 s latency
1 20-50 Hz 1
Mass Mass

Storage Storage
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40 MHz

®
l

100 KHz Neutrinos

- use coarse dedicated data
Electrons /Photons , Hadrons & Jets - Energy clusters
Muons - Track segments
- Missing Et

- use final digitized data

- Refine Pt cuts - fine granularity & track reconstruction
- Combine detectors > Converted electron ,"Punchthrough”, decays
Global topology - multiplicity & thresholds

100 HZ -> Trigger‘ menu
- Partial event reconstruction > Vertices , Masses ,Missing Ef....
Physics analysis
- "Off-line" type analysis of classified events
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20 MHz QATLAS Sub- Detectors QCMS

Synchronou
> Custom made
* il Hardware pipelined Level DFront end buffers @@
M1 ﬁ;ﬁ'ﬁ:ﬁﬂﬁ rigger processor (~107 channels) e
Sp
v FEE £ 17 « 1000 - 1500Gbit/s < fixed
v FPGAS 100 KHz Region Of Interest
24 N m—> e Asynchronous
.Lgﬁll%{f%\%zﬁi Commercial DSPs Level 2 Read Out Buffers % few.";)ls
EN ﬁ M) RISCs. etc. | 1000-1500 units — Yariavie
v Farmit &4l o wiea, IKHz 20 Gbit/s T 10KHz—
v et E oo : : 1 Gbit/sec
CPURSHRTTH 256 x 256 Switching Networki s 1000xi000 ~ “Yirtual”

(Event builder)

Farms of RISCS, ’ _|
(~2to 5x 10 MIPS)
1-10 s

10 Gbit/s

Permanent storage ( F'
100 HZ 100 MBytes/sec --> TBytes/day

variable
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- Each individually one takes less than At = d/v
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LHChf % R ZtRun 3yt

LHCb 2015 Trigger Diagram LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate
(full rate event building)

* GPU HLT

40 MHz bunch crossing rate

LO Hardware Trigger : 1 MHz -Software High Level Trigger
readout, high Er/Pr signatures [
- > A :

xclusive kinematic/geometric selection

. Software High Level Trigger . Buffer events to disk, perform online

. . detector calibration and alignment

[ Partial event reconstruction, select b

. r ™\

Full event reconstruction, inclusive and J
s

displaced tracks/vertices and dimuons

Buffer events to disk, perform online \ Add offline precision particle identification
detector calibration and alignment and track quality information to selections

Output full event information for inclusive

{ = : : 7 Y triggers, trigger candidates and related
Full offline-like event selection, mixture primary vertices for exclusive triggers
of inclusive and exclusive triggers § g

= - -

12.5 kHz (0.6 GB/s) to storage 2-5 GB/s to storage
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BESIIAE 2 ARGt 5=
BEsuls‘@ﬁxﬂLﬁmE%éﬁH@%ﬁ%:

ﬂE'ﬂK ~ 2000Hz Time Reference
e Bhabha E5 % ~800Hz ?
- FHEEME <200Hz, 0e

rejection > 10:1

o FMAIRERIE:  <2000Hz,

FEE

Level 1 pipeline

rejection > 10000:1 v 6.4us
o BEHIZER: 4000 Hz Readout
« MiARKETIERAR bufter
B BEPCI ZREAKEK (93) , REHE
gB: 8ns
N leﬁiﬁ 0.4 ps Event Filter Farms
c R LIESIERM: 6.4 us, HIERF
ﬁ%?:l_:/nﬂke&%ﬁ%% ‘ Disk

» LIFgEfES 5%, RISEIRERSI

BESIII FEE pipeline and Data flow
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BESIIFR A HET &7 BT
1:MakePattern I 2: Generator 3:Det. Simu 4. Tr|g Simu.
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IR

Detector Trigger bits Comments
Condition
TOF Ntof>1 3 TOF hits number (TOF timming)
Ntof>2
TBB Back to back hits
ETOF Netof>1 3 (ETOF timming)
Netof>2
ETBB
MDC NLtrk>=1 10 Full Track number
NLtrk>=2
LTrk-BB Back to back tracks
NLtrk>=N Many tracks
NStrk>=1 Short Tracks humber
NStrk>=2
STrk-BB
NStrk>=N
Nlitrk>=1 With Inner DC hit
NITRK>=2
EMC NClus>=1 16 Cluster number(EMC timming)
NClus>=2
BclusBB Back to back cluster
EclusBB
Clus_PHI Cluster balance at ¢
Clus_Z One cluser at each half of EMC
Diff B, Energy difference between each B half
Diff E, Energy difference between each E half
BL BEMC, Energy Balance between half BEMC
BL BLK Energy Balance of barrel blocks
BL EEMC Energy Balance between half EEMC
BL Z Z energy balance (B+E)
Etot L, Tatol Energy >Thre-I
Etot M Tatol Energy >Thre-m
BEtot H Tatol energy of Barral EMC
EEtot H Tatol energy of Endcap EMC
MATCH NAtrk>1 9 Atrk=MDC Full track+TOF hit OR
NAtrk>2 MDC Full track+TOF hit+
ATRK-BB EMC Cluser
NBtrk>1 Btrk= ETOF hit + EEMC Cluster OR
NBtrk>2 ETOF hit + EEMC Cluster +MDC
BTRK-BB Short Track
NCtrk>1 Ctrk=MDC Track+Inner MDC hit
NCtrk>2
CTRK-BB
2023-05-06 [F &} S =

- 1
* TOF
- NN ENSHMA
HEBR AR
« MDC
o WHEN TRl
HERR A
* EMC
AR MR A A A
. I\/Iatch

i L EC i — S HEAR K
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Chargel

Charge?2

Charge3

common

neutralA

neutralB

BhaBha
BEMC

BhaBha
EEMC

NLtrk>=1

<

NStrk>=2

<

Strk-BB

Ntof>=1

Bclus-BB

Eclus-BB

Clus-PHI

<

Clus-Z

<

Diff-E

BL-LBK

BL-EEMC

BL-Z

Etot-L

Etot-M

Y

Eetot-H

R

MR R G5

SRR

HRZE
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EEDEN)IP gV ES

Ewents-generated-and-simulated-with-

Geante

Trigger-efticiency(™ )/ back ground-rates

Bhabha- @3 097 Gewe 100+

Fadiative-BB{3 097 GeV)e 100+

TP —¥ 1N—=3% ¢ 99 99p

T — w1 —+5Y o 99,99

T —F -0, 99 6%

T/ —P Phare 99 91e

T/ —anything 99 80e

TP (25 —*anythinge 89 50s

T (3770 *anythinge 99 90«

a a

Lostbeambackgroundse 1.85kHze

Cosmic-ray-backgroundse BtHzeo

y ?ﬂiﬂMﬁPTUE Pl fith 3 R
W5, AIFNEERRTE

2023-05-06 [E R} KR

+§sP

ERIFAY . RIERZEH
IR AE & AL .
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MDC & %

* Parameters of MDC trigger

# of
Super # of Pivot ivot

upe Wire Layer WL v pv
Layer . Layer cells

in SL

SL

SL-1 ST-1/2/3/4 4 3 48

SL-2 ST-5/6/7/8 4 3 80

SL-3 AX-9/10/11/12 4 3 88
SL-4 AX-13/14/15/16 4 3 112
SL-5 AX-7/18/19/20 4 2 128
S5L-6 ST-21/22/23/24 160 160 160 160 4 & 160
L7 ST-25/26/27/28 176 176 176 176 + 2 176
SL-8 ST-29/30/31/32 208 208 208 208 4 2 208
51-9 ST-33/34/35/36 240 240 240 240 b 2 240
SL-10 | AX-37/38/39/40 | 256 - 256 256 4 2 256
SL-11 AX-41/42/43 288 288 288 0 ) 2 288
Total 43 6796 / / 1784

2023-05- osm@ﬁﬁ)hfy the hardware |mplemantat|ons super Iay@i‘ﬁg%fﬁ

[ 1 ZInner layers
[ ]

Axial layers

a ~+lh

[ ]
[ ]

Pivotal layers

Not used layers

R AP 7N

284662 3.2+0-025

21225210025

1303-M3i%8

FOoHFOFOF oG
CO0DOD00O0
oOGoFOF OGO
50000000
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O000QO0
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Some results of simulation

1.0
+ 1.0 4
0.8 n=4
wire efficiency = 95% 0.8
—+— with 3/4 logic
. 0.6 - —x— with 4/4 logic
§ > 06
4 - =
o O 5 ..l —o— Long Track
' —>x— Short Track
0.2
0.2
0.0 T J T T T T T T T T T T T
105 110 115 120 125 130 135 140 0.0 A e s L S S
Pt (MeVic) 70 80 90 100 110 120 130 140
Pt (MeV/c)
Relations between TSF efficiency and pt Relations between TF efficiency and pt
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Some results of simulation (2)

* The track finding efficiencies in the r-¢ plane and Z direction.

* For a distance of 15 cm in the r-¢ plane, the TF efficiency is about 30% for 3/4
TSF logic.

* For a distance of 50 cm in the Z direction, TF efficiency is about 30%.

1000 —
1.0 | +
Z.=0mm
I 4/4 [ﬂgiﬂ 200 -
08 1 —o— 34 logic \
g | "
£y 600 \
& oer I
5 [ % 0000000000 000G, 3
% oal . o 400 - Events: 1000
. ~_ | cosd | < 0.83 \
g % \\ T Ptz 120 MeVic
oz b R 200 -
by 4 ‘x\.l
L e ) “‘\‘ 4
0.0 ' : ' = ' : ! M-‘_ 0 T T T T T T T T T T T r..ﬁ- Y
0 %0 100 150 200 0 10 20 30 40 50 80 70
R /mm

Zo (cm)
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MDC i & 214

* 10 trigger conditions of the MDC
trigger are used in BESIII trigger
system

* 3 charged channels:

* Chargel: NLtrk=1 + Ntof=1
(Number of Hits of TOF) + Etot-|
(Low threshold of the whole EMC total
energy, ~200MeV)

* Charge2: NLtrk=1 + NStrk=2
* Charge3: STrk-BB

" ];I%k >= 1 and Nltrk >= 2 are for backups to reject
2023-05-08 ﬂj{lﬁtg -related backgrounds.

NLtrk=1 | Number of long track =1;

NLtrk=2 | Number of long track =2;

NLirk =N for MDC‘ wires hits of high voltage
sudden discharge

NStrk=1 | Number of short track =1;

NStrk=2 | Number of short track = 2;

NStrk =N for MDC‘ wires hits of high voltage
sudden discharge 3

STrk-BB | Short Tracks back to back ;

Number of the Track Segments of the

NItrk=1* | SL1 and SL2 are equal to or greater than
1;
Number of the Track Segments of the

Witk 7 Bt | 504 $RSRZir sk to or greater than

2.




Physical
channels

JI ¥ -2 Anything

J v D2KK™
Jv2 z%0p
Jv2 pp

"= Anything
v~ 2pp= Anything
Cosmic-ray

Beam related backgroun

Cosmic
2023-05-08 [HF} AFZiR

Rate of passed charged

channels

95.38 %
95.58%
95.54%
95.08%
97.72%
97.85%

BeamLost

Rate of passed Global
trigger

97.66 %
97.39%
97.94%
95.82%
99.5%
99.9%

18Hg

99.9961%*

99.79%
0od Event
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MDC %ﬁﬁ’iaﬁﬁﬁfﬁubﬂ

128 | Long Track | 3 | Z | :
50ch - Counter 3
S| Track X1 LTKC 3 i,
: | Finder 108 e |
) : 4 | 3TV
Q&T Transmitter | . q. : ounter 2 :GTL
Ogtical | 16¢M 3| Inner- layer X1STKC §‘ :
X 96 MFT Channels :| Track Finder 5 ]
MDC Electronic Crates : X2 ITKF :
: MDC Trigger Crate :
JE ST ST SU SO ST ST YU STy peof | Bowd | Fof | FPGA
I MTB «— __ — —» ” | PCB | name | boards | firmware
” 100000l MDC Fiber Transmitter | 1 | MFT | 96 | 1
| | Tmer | 2| 2
TracK Finder : 1 : . .
I [ | | TKF | 8 | 8
" || i (LTRC | 1 1
" TracK Counter : 1 : :
" | | STKC | 1 | 1
N [ Sty N s s s A N A DY I i i i
ITKE TKE MDC Trigger Backplane i 1 i MTB i 1 |
B Total | 4 | 109 | 13
2023-05-08 [E £} K4% i —55 Y S S A R
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Match

TOF FHRA R %R Trg cond 47" Fast contr
CLK TOF

. g Opt-iber_{199€" SUVME
— NBtof>=1, NBtof>=2 N -
— Netof>=1,Netof>=2 EndCa Barrel

+ WYX Y TBB ee =
— Pt>837MeV Q/ilrenaenr
— 12cells(3x2x2+1),53 ° lock

e IHENNTY ETBB y ------------ |
— Pt>551MeV

— 8cells(2x2x2+1),67 °

o RIBEAER (TKM) :
— TBhits(88), Tehits(48)

2023-05-08 [EF} k4% ik \ o
’ Barrel’88 Endcap:48 LUECE

Z L2 2= 2=




EMC trigger

Trz Cell+
i ELET. ELEL . Lo e

Crystals: € ringse

64 64 50 80 96 .96

+

TEG Cell:+

1132, «

1 TrgCell,15 Crystalse

Crstals
Foogp 44

+

Energ.ﬂ-' , e _
Black+ 2 EpdmdMEETaErER.
(B SH1/8)
RILET2 . BLES .,
Ml #F3IH«
Ell {HiE s KidamIE.
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EMC Trigger

ToGLT
EMC Trig ger .
-

Ncluster

'—>. Balance,
Position In
i phi, theta
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TC and Isolated Cluster finding

BEMC CEYSTAL HITS

Barrel 0 : final signal
5 1 6
it
2 0 3
7 4| 8

SEMC TC HITS

0 final signal
MUMBER OF CLUSTER 2. GATE THREZH O. MEDIUM 1Z. 8
MUK JOF |20 CLUSTER 11. SATE THREESH <. MEDIUM 7.

1 Endcap
= =
| I 0 2
N
- . - F Entries 42514 0 12
i I :
wmil
i J/Psi——anything

MUMBER OF CLUSTER 32, GATE THRESH O, MEDIUM 12, 103
MUM OF 150 CLUSTER 11, GATE THRESH G, MEDILRM 7. F

10%

el A4 B CEDe, :
QIR 25 B I A %wwwﬂ_w

2023-05-08 lﬂﬁﬁé%jj 7 1EEO 60 ; ; ST 2 g MR

~ SIGNAL TC NUM OF CLUSTERS 2 e L




TC B{ERVIEEY

L | Entries 65286 Entries 24178
L Bm —
w00 [ barrel !
r beam-gas
I — i §
3000 COSMIC rays 400 |
% B = Jipsi--GAMMALPIO
3 I
2000 &= 1 O\Bd
E \. 50
s
200 L 50
e 0
o}
= | L a0
| D'\
1T |_
2000 500 1000 1500 2000

ENERGY DEPOSITED IN THE TRIGCELL{MEV) ENDCAP ENERGY DEPOSITED IN TRIGCELL{MEY)
* ZIRESHERMEL SRS, MAXBITREBERTE
7'~j 60—80Mev |g],

* EHE I, SRR B ARRAIRE IR SRR (R AR R, 60—

80Mevmﬁam B TTAEE M A AL 1 HER 7 iR ST R S

046 =2 R
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400

300

200

100

2023-05-0

Total energy

L Different data are not scaled

| Entries 191280

r} ‘
) AR
1000 2000 3000 A000

ENERGY DEPOSITED TOTAL{MEV)

» Etot-L (~200MeV)

TEreshoI for
background events

» Etot-M (~800MeV)

Threshold for
neutral events

» Etot-H (~2.5GeV)

Threshold f
phabeSShOr
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NClus>=1

NClus>=2

BclusBB

EclusBB

Clus_PHI

Clus Z

Diff_B

Diff_E

BL_BEMC

BL_BLK

BL_EEMC

BL Z

Etot L

Etot M

BEtot_H

EEtot_H

FMC il & 251

Cluster number (>=1 for EMC timming)

Back to back cluster

Cluster balance at ¢

One cluser at each half of EMC

Energy difference between each B half

Energy difference between each E half

Energy Balance between half BEMC

Energy Balance of barrel blocks

Energy Balance between half EEMC

Zenergy balance (B+E)

Total Energy >Thre-I

Total Energy >Thre-m

ToTKM:

Total energy of Endcap EMC

63
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Barrel
(5280)

MA
16¢ch
Adding

Endcap
(1024)

2023-05-08 [E R} K% iR

B CCD base line restoration
B [nput:twisted palir

B Time extraction and cluster
signal

B Block energy sum and
digitization with Flash ADC

B Fiber transmittion

e CSUM:

B Cluster finding

Condition(6) B Cluster relative condition
production

B Condition forming

RK comb. ® ETOT:

B Total Energy cut conditions
production

B Condition forming

optical fiber
>

64 i 2 505 B SR I
ARG KPR %7



DA E GLTF ARG AD

RIZH] T ARG

Trigger
Conditions

sTE GTL
I
[Level Shiﬁ} Programmab eL Programmabl

Pipeline delay Trigger Even :
3 Decision
SA | | %
u E-TYPE
-

Programmabl )
TDC - Pre-scale Multi-Scaler
GLT -
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RF
499 MHz

e ) 000

Sysclock
41 .6 MHz__|

HAth

A HE

1]
Ll

4R

Pick-up

FCTL

Generator optlcal >
2023-05-08 @A AR TOFElectronics

Fast control
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= OnlineMode

Fast
Control

=

& EMC/TOF/GTL
Trigger

Configl OK Busy Card I
J
Config2 OK Busy Card IT

L
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Stop r Ao

Fle Edt Operate Iooks Window Help
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& Plotarean | PlotAreal | plotarea2 | Plotarea 3 Online Mode  Frigger Scaler System
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v Listbox 3 Graph3
Chid- Evt_Type[3] A
ClusBz
Ch46-Evt_Type[4]
Ché7-BELat-H
Chds-Evt_Type[S]
Chag-EEtot-H
ChSO0-Evt_Type(6]
ReceivedTimes Cho1-ErotL]
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AcqTimes -Evt_Typel
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timer 1
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\2f2j2008
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BESII DAO

Omnline Farm Omnline Farm Online
MNode MNode Server

Computer
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GHgabit Online Switch P T
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et — — — SE—

] i‘____- ]

sub-system 1 sub-system n

._._._._._._f_._._._._._._f_._._._._.+_._._._._._._._._._.J
i
I

r
|
|
|
i
|
|
|
|
|
|
|
L
'
|
|
|
i
|
|
|
|
|
|
|
|

PowerPC OHIE MWiodule

y

Z
2023-05-08 [EF} KiZ ik fik 24t SRR AR G X HR%



- HHITRYER (Tevatron,LHC ...)

2023-05-08 [H F} K%k

Software Migration is following functional migration

Correlations that used to be done at Level 2 or Level 3 In
are now done at Level 1.

More complex trigger (impact parameter!) decisions at
earlier times (HLT) = Less bandwith out of detector?

L2 and L3 are merging into High Levels Triggers
DAQ and trigger data flow are merging
On-line and off-line boundaries are flexible

Line between software and hardware is blurring
Complex Algorithms in hardware (FPGAS)

Possible to have logic designs change after board layout
Fully commercial components for high levels.

<
2
4+
(8]
<
=)
w

fih ke R Gt S BRI AR Gt X %
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T/DAQ L5 E A /N5

hardware

B Tree structure and partitions
B Processing farms at very highest levels

B Trigger and DAQ dataflow are merging

B Data and control networks merged
B Processing farm already at L2 (HLT)

B More complex algorithms are moving on Iin% _iin
B Boundaries between on-line and off-line ar-e-ﬁexr%Je-
B Commodity components at HLT Off-line

2023-05-08 [EF} KiZ ik fik 24t SRR AR G X HR%

Analysis
farm

|

Analysis
Pass?2
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Gigabit enet

Optical link |-
Optical link |

Gigabit enet |

[EEy 1T

Optical link | g———p»| i,
Oplieal Tnk | <—>V4’;1X6°<+>V4 ;;(60
Gigabit enef |«t——p 32

Linux kernel

| LED | |DDR2|J
RESET

JTAG 3

UART | DDR2 | “

Gigabit enet <——>\/4 Fx60
Optical link |, #4
Opfical link [

[l

Gigabit enet
Optical link
Optical link

-———p RocketlO
-+—+» GPIO

——» Ethernet
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B F Gt A0 SO AL AR R

WiFoF

1552 M Z % 0N B 5 32 o ht
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il % #2585
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K52 5B A I A

5x (Virtex4 FX 60 FPGA + 2GB DDR2)
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Project 3: 5 82T RPCAE A /B3 F

From RPC Group
* iRPClgimEFF (off:

SLB: Slave Link Board
MLB: Master Link Board
DeteCtor EleCtron ICS) CB: Control Board
u Imj: % Proto Hits: 1 and (R be
H :f /|)-|\|J _nﬁj:f? transformed into Y position
v 4o LB LB A SLB LB B/O/E MTF:
u ’Ij%:fi %IJ : . 3 . . 2 - Barrel/Overlap/Endeap
H ﬁﬂj’i f‘ ; Muon Track Finder
- DAQ RPC slow control )

DT hits and monitoring
. Jﬁ%RPC L and monitoring

-

SU| 0100

SUH

s

I&LI m -IT.'H:
EE'%% RPC endcap o Module performing RPC

0 PR =5 25 0 Barre] Layer 1¢ concentrator* iRPC backcnd*-‘ hit clustering
\ 4 'l%??%ﬂ 2 ® Q . X = éiquulc creating iIRPC
. s R g TCDS % hits from t, and t, and
¢ From I_:I_ T”gger GFOU}: o ¢ 5 . performing their clustering
B Concentrator 2 -
* [ l | %
$ fs | BMTF OMTF
¢ DAQ | | ' EMTF
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nggerL.ab

5 Be ATRE 1A MicroTCA
* Hardware design-- BEB: %

® BackEnd Electronics Board
v' full-height double-width uTCA standard BEB
v" 36 links input/output, a total bandwidth of 400 Gb/s per board

CPPF to NEW Micro TCA Version:

B Clock module
€ - Fan out to FEE for temporary test

XC7VX690T-2(Virtex-7) -
v" Core FPGA, data processing —
XC7K70T-2 (Kintex-7)

v’ Ctrl FPGA, system controlling and clock
management

g

|

TTC
DAQ _
GbE 1L

dupzdy
“depyalag

ﬁ

a0eyia)u| aueidxoeg YO L ORIN
z

« AT32UC3A1512(Atmel) i | gt St T Virtex-7 ;@
FPGA ‘
v Intelligent controller that manages the | | R <F
module and is interfaced to the Carrier 1 Sae | || § i R
: | (- W e e ™
° RJ45 : W?Mm|p0£l:_ :

v Clock fan out

27
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Earliest IHEP ATCA Prototype Module for CMS

e ATCA: = 1 Carrier + 2 AMCs + RTM




Muon Upgrade Review Committee

* Feb 18 2019: Review in Muon Upgrade Committee

* Decision:
— Move IHEP Prototype to Serenity Board
— Two AMC Daughter Card -> Two FPGA Card
— Zhen-An Liu Join Serenity as Steering Committee

-------------

Y99 18CRAS-ChinaAnnual Meeting



Activities In Serenity Development

* Visit to Serenity Development Base: Blackett Lab(HEP), Imperial College, London
* Deep discussion with Dr. Andy Rose on Serenity Development

* Board member in Serenity Steering Committee for Bi-Weekly Meeting

* Final decision earliest by the end of 2021

* Posters:1.Qingfeng Hou:Development of the embedded module based on ZYNQ

. 2. Wenxuan Gong:Devel of High-Performance data processing board & fes

XM BLE©) 4

OF 4
Serenity Steering Board Meeting
Shepherd-Themistocleous, Claire (STFC,RALPPD) Zhen-An (%) %/' !
787313 ]
https://ukri.zoom.us/j/988202185262pwd =SExLMzZKM2Uy... = e
e Shepher.. (E£#A) ©wdd

163837

tondon T a4& |

4 KENSIH N CAMPUS
SO 5 NGLO
& -
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May

IHEP Roadmap:2 Steps Installation: uTCA+ATCA

» TDR installation:
» YETS21 and YETS22 for RE3.1 and RE4.1 stations
» LS3 for Link System

> New Installation schedule (due to new LHC

schedule):
> RE3/4.1 Demonstrators in EYETS 2021/22» More details on
» RE3/4.1 stations in EYETS 2023/24 > FEB development and pre & mass production
» Link System week-50 of LS3 » RPC Chamber Preproduction (Demonstrator)

> Production Procedure

LS3

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Preproductio

' Prototyping
Chamber : ;

YETS YETS
n

[ Se.inst |' Chamber installation Link System
2 Installation (+1

Design

28 2021

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 20268 year vs. TDR)
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Proposal made to Muon/L1T Joint
Workshop Nov.28

2l

Proposal for RPC Backend and
Status

,nggerLab

Zhen-An Liu on behalf of Muon Group
Muon/L1 Joint Workshop
Nov. 28-30 2018 CERN/Geneva
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IHEP Involvement in Serenity Consortium

* /Zhen-An join the Bi-weekly Serenity SC meeting since Nov. 26 2020

e |HEP Activities:

— Firmware Development
— Fiber Optics test/Study(discussed last Thursday)

* RPC ATCA Serenity Prototype for testing?

* Not available yet, requested last Thursday

* |HEP design on FPGA daughter board?

* Waiting for the daughter techniques
Dimension, signals, levels,
Requested again last Thursday
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