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* CEPC i\,’ﬁﬁ) (29'31) Research Team

£7

* TDAQ@H Ij\:l q:jiﬁl\] ﬁ\I%%Qﬁﬁﬁ E/\]% 15 staff of IHEP TDAQ group IHEP Students(20 totally)
=

}1(:,\ DAQ — 2 PhD and 3 master
NS \ =a — Fei Li (DAQ, team leader) New member planned
® 9é \ E/] W AN — Hongyu Zhang (readout) B
ﬁ I[—J N ﬁ — Xigolu Ji (Online processing) 1 staff next year
— 2 postdoc

* CE Pcﬁﬂﬁ E/\J E‘l'% -IFE E */—_l_; (% 7?—1\ N ﬁ_}ﬁ % ) TF'Shgg]Pao G (software arenliecture) Collaborators
- KEABE (RREKR. MERE, = LU, -Gl 2w 4T S0

N Q < - gﬁpmgghen Eflmulatlniglglsgorlthm) _ Junhao Yin(HLT NKU)
EE ’é%'zli}ﬁz) : ﬁ g j( DCS/EE}(?Sg ong (frmware ) — 3 students planned
° ﬁiﬁ;‘ﬁ (:}';_E;DI\IJ%%) IEEI]/JJKJ%? ;&Zzg;zn{ﬂ' — SiMa We're looking for more collaborators
= Gathering manpower for R&D, 9 staff and 5 students involved part of the time
* EARKEMRL
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* TDAQzﬂ. Ij\:l ﬁz E/\] J] IE%QZ‘ZH % E/\] % ;L‘;b 15 staff of IHEP TDAQ group IHEP Students(20 totally)
A VAR ] DAQ —2PhDand 3
° ﬁ 9é /-E Eq W ‘/ﬁ\ — Fei Li (DAQ, team leader) New men?ger prlr;?'lsfzizj
» CEPCREAZHIMIEEHFR (RE. BY) - Hongw Zbng (readout) 1 staff next year

— Minhao Gu (software architecture) — 2 postdoc
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« KIRAEMLE RuEXR. MEARK. FH Trigger Collaborators
ZAK) , AZKX ~ Jingznou Zhao (rarcware tiggery Sidong Zhou (HLT, SDU)
A A — ngznoy £hao fhare : — Yi Liu (HLT, ZZU)
NIES PN S — Boping Chen (§|mulatlon/algor|thm) 3 )
» AR (FRM=E) SWRL? R  Steng Dong (rmwareCS) AT
° EZ’K}E% %Kﬂ::[ﬁ _ SiMa We're looking for more collaborators

Gathering manpower for R&D, 9 staff and 5 students involved part of the time
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. possibly
° . =
Higgs 240GeV/(30MW/50MW) T
e BX rat908(174)/134(29) MHz e 0. 0586 0. 001371951 0068597543 2
. ) nuon 1.5361 0. 035963374 1. 798168703 z
* Physical event rate: 5Hz/8Hz (Higgs: 0.02Hz) ... Cerisl o mrors|  Liesosrel ol | S
I 2 7
° aa 30. 6522 0. 717633315 3588166573 | f g5
Z pO|e 9lGeV(1OMW/50MW) RTdiT 2. 9607 0. 069316296 3. 465814777 N —
* BX rate: 12(145)/394(433) MHz muon T 2.9896  0.069992906 3.499645306 < (/ B —— L
: b 7z | T
° PhyS|Ca| event rate: 132kHZ/66kHZ taufIfT 2. 9909 0. 070023342 3501167005  wl ) ZHA, | ]
7 hTHE g.9411 0. 209330202 1046651012 ! .
Higgs Z W tt Hit 42,7129 1 50 ﬁ\mmn\
SR power per beam (MW) 30 30 10 30 30 o
[Bunch number 268 11934 3978 1297 35 =F /
Bunch spacing (ns) 576.9 (x25) | 23.1(x1) | 69.2(x3) | 253.8(x11) | 4523.1(x196) SOMW 1. 15E+36 4. 91E+01 ¢ , Sx10°
Train gap (%) 54 17 17 1 53 50“ 1 92E+36 8 20E+01 50 100 150 200 ] 250 300 350 400
[Luminosity per IP (10* cm™ s71) 5.0 115 38 16 0.5 \/:[(;P\-]
Higgs Z W tt
SR power per beam (MW) 50 Z pO|e, Fef MC /CefS/data/Std hep/CEPC91/
Bunch b 446 13104 2162 58 . . .
B e o et 0 2fermions/wi_ ISR 20220618 50M/2fermions/
[Bunch spacing (ns) (x15) (<1) (<6) (<117
[Train gap (%) 54 9 10 53
[Luminosity per IP (103 cm™2 s71) 8.3 192 26.7 0.8
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condition
. TW% clusters with the
est energy

. EcaI/HCaI barrel >0.5GeV

« ECal
Hcal

end-cap >5GeV
end-cap >50Gev

Trigger efficiency

nnaa:100%
nnbb:100%
nnaZ:99.7%
nntautau:96.7%
NnNWW:99.1%
NnNZZ:95.8%
Beambkg:4.8%
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* Subsystems
* Regional

* Primitives (in Backend)

TCDS-Trigger Clock Distribution System

TCDS/TTC

— Clock, BCO, Trigger, orbit
start signal distribution

— Full, ERR signal feed back
to TCDS/TTC and mask or
stop L1A

TCDS-Trigger Clock Distribution System

TTC- Trigger, Timing and Control

Acceleratorclock — 3/

DCTD-Data Concentrator and Timing Distribution

BEE-Backend board Electronic

2024118 20H

Online TCDS/TTC - 1A
o ﬂ\
e DCTD Eth DCTD e DeTD
Network (4
Switch [fosas 1 [ ...... ‘ H H
!l |
Eth Eth Eth Eth
BEE BEE BEE o X
ATCA crate ATCA crate ATCA crate

TDAQ are only responsible for system-level distribution, each
system is then responsible for its own internal distribution.
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Design of Hardware Trigger Structure

Trigger primitive(TP)

— Generated by BEE
Local detector trigger

— Sub energy and tracking...
Global trigger

— E-sum and tracking
— Fast trigger(FT) and L1A
generation on demand
TCDS (Trigger Clock

Distribution System)

— Distribute clock and fast
control signals to BEE

Which detectors participate
in trigger needs to be studied

Tracker trigger

HCAL ECA TK TPC TK Vertex
BEE BEE BEE BEE BEE BEE P
R | 2 P S S S
Muon HCAL ECAL Local
sub-trg sub-trg sub-trg
Global Global CAL Glabal CAL
Muon trg E-SUM
GT

N~

Fast Trigger Logic — Global Trigger Logic
TTT---FT IL1A

FT/L1A, CLK, BCO,orbit = (ST @l

TCDS orbit signal

CEPC Trigger structure

RIS = H R FE I ER 4

* Central

Subsystem
* Crate/Shelves
* Beckend
* FrontEnd

B ZIRE
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Sending Delay Study of 96 FPGA Channel

0.CMS MUON Prefiminary GIF++
_ E 0ct.2022 10° Check-Sort-Push and its application in CMS iRPC
P X s0- run582_ 7200V
S _— _— © 80z Event count: 8000 subsystem
4 AN > TOC data count: 103935
o Beam + cosmic Zhen-An Liu, Senior Member, IEEE Weizhuo Diao, Jingzhou Zhao, Member, IEEE Qingfeng Hou, Hanjun Kou,
o 70 Beam trigger Pengcheng Cao. Jianing Song. Wenxuan Gong, Haoxin Wang . Laktineh. G. Grenier, M. Gouzevitch, L. Mirabito,
o
[=
P S h %IJ °T = on behalf of the CMS Muon Group
c
U
u | J v 60
o 1102
1 1 Abstraci—Nowadays backend electronics has been used with  delay (delayed time in BX) (see Fig.1, the non zero data(03)
1 ¢ f unified high speed link to proy the fast control and  produced in part s N e sa
% ow control (electronics parameter setting) to frontend electronics o o 00 s
° |:| 3 rovide trgge g ol Qo e, i 1t .
L * a J\_ L ¢ e ninels Bl Y Mt ded wil b
40 o e ; coin gk il b i
ol efore the wion, It 3

WREARI ERRE L, A K -
% :IZZ: ﬂ_ 86 - b e e

] — 0 ) )
00 8 16 24 0 8 16 24 0 10 . 1. INTRODUCTION
CMS[1] us
many channcls
0 one backend tr

—l'l

8 16 24
FPGA_Channel odem experime

\ LS - > clevosis (Link Sy
IHEPEZIY 9 77 %8 | -

Check Sort-Push20194F 38 W ok %% T8 i S 41 2
« 132023-24FHYLIGIG UEHE CMSR 2K
EIEEE/RT2024 e ERFRE(EAM T Check-Sort-Push

-TIE%I: and its application in CMS iRPC subsystem

—tl_jai-}-u T ﬁ% ) ;ﬁ%*g %%- O Zhen-An Liu on behalf of CMS Muon collaboration

RT2024 IEEE/NPSS, Quy Nhon, Vietnam
April.25 2024
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