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STCF detector

O STCF key design parameters

* Luminosity: > 0.5x10%° cm2-s™! @4 GeV— PC Scindiliator

* Center-of-mass energy: 2~7 GeV

» Highest physic event rate: 400 kHz L
Interaction Poine > 5 S8 ¥l % “

2025/11/25

0 STCEF detector cross section
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STCF trigger system

O STCEF trigger requirements

High trigger efficiency (~99%)

Low background trigger rate (< 50 kHz)
Trigger rate (hundreds of kHz)

High throughput, low latency

O Route of trigger design

L1+ HLT

2025/11/25

O Schematic of STCF TRIG system

~30 GB/s
: [ | Other
. MDC| | ECAL | IMUON| | DTOF |
Ll-tl‘lggel‘ I detectors
| ] I
| l ! |
| Sub-trigger: Sub-trigger: I
| position, t position, t, E
Track ‘ !
! I
I| Global Shower: energy
| Trigger and multiplicity Pipeline Pipeline Pipeline Pipeline Pipeline
Logic I memory memory memory memory memory
| (Hardware) | T T T T T
| L1 accept | 3 t : : :
—— = e === RU/ RU/ RU/ RU/ RU/
CROB-PXI CROB-PXI || CROB-PXI || CROB-PXI || CROB-PXI
- mm e i g T T s o
| CROB- CROB- CROB- CROB- CROB-
| HLT PCle PCle PCle PCle PCle
I Software  fe----=-=-mmmnmmnn- s
trigger HLT accept
I ROS/EB
e - - - oI e il e
4~5 GB/s| D 400 kHz
recording
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Trigger

(=)

Trigger
input

etector
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FEE

Data/Trig control

Simulation

it/Tri i pp i
Hit/Trig o (() er Sig 3

\ 4

— chassis _ _

FEE

Clock system

Clk-Master

DAQ system
>

GTL chassis
__________________
Py 1
|
CROB-GTU | |
CROB-LTU \
|
1
1
Fan-out |« :
6U-ATCA .:

Acce lerator RF
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|

FEE

Clk-Slave
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L1 trigger hardware design

Separated L1 trigger and DAQ system
CROB-DCM for data collection for
DAQ system

CROB-ST for data collection for L1
trigger

Delivery L1 trigger decision by DAQ
chassis to FEE

Global clock: 40 MHz



HLT preliminary design

O HLT algorithm flowchart O HLT design:

« CPU + GPU heterogeneous computing framework * Identify and remove background hits
———————————————————— I » Re-filter the data slice in event level
| HLT :

- wmpc :
| |
I ECAL : O Performance targets:
| . .
| : * Data compression ratio: 70%
Lo MUON o |
Trigger | | e Latency: ~ 100 ms
| |
| ITK |
: PID :
| |
| |
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MDC sub-trigger R&D

O MDC algorithm

O Sub-algorithms

MDC hit data .
eccccccccaaa _I _____________

____________ L — IS SUNS

~ 1 Axial superlayer Stereo superlayer

Position “----------- ) Position, TDC "~~~

! ' Posit;
osition

Track segment finding Track segment finding IDC °

Tracking (N, ¢)

A

Track segment finding

Reconstruction (p,, @)

Track segment timing

2025/11/25

*| Track 3D reconstruction (z, 0, p)

FTCF2025-HUANGSHAN

2D tracking and reconstruction:
transverse momentum(p;),
azimuthal angle()

Time reconstruction:

track segment time,

track time(t)

3D reconstruction:

zZ-vertex,

polar angle(9),

momentum(p)



MDC sub-trigger R&D

O Track timing optimization

O Optimization for short track tracking

Using three @-position constraints
Single track efficiency exceeds 99%

Reduces background false tracking rate in

charged trigger channel by 50%
; | T

@ range

| ®1- @al=a

2025/11/25
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BadTS2Hist

Entries 32
Mean 68.06
StdDav  BO.78

I
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100 200 300 400 500

O MDC 0 positioning

=
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ECAL sub-trigger R&D

O ECAL algorithm

1
|
i| ECALhitdata |
L

L______t______

Region segmentation, E,-Time histogram

l

Finding potential time slices

O Event T, residual

T we
soF- ete > i J/psi
oE Jpsi -> inclusive
0 ar
2=
o2
92:0 : 11‘"5‘ e '7"1|0' . I"IJE: 0 5

0
time slice timing error(ns)

O Adjacent events separation

100

Extend time slice New time slice

adjacent rate(%)

Cluster finding and segmentation

Cluster Reconstruction

2025/11/25

T S

w
=]
HI\‘IH\‘II\Il\IHl\IH‘IHI‘\HI‘\IH'HH'HII

100
time interval(ns)

FTCF2025-HUANGSHAN

11



ECAL sub-trigger R&D

O New positioning method for clusters

* FEE transferring T/Q

2 16

4x4 TC positioning

* Choose crystal with highest AE

Crystal ID positioning=r
ﬁ ML | Signal match rat
“”‘*‘J N W

14

1
25
phi threshold

eeeeee

Few track channel

Performance optimization a

T[T T T T T [ TIT T[T [TTT T

trigger rate

* ¢ resolution: 3.1°2>1.0°
* 0O resolution : 5.7°22.5°

|
m .. False match rate

-
25
phi threshold

eeeeee

* Higher match rate at low

threshold

2025/11/25 FTCF2025-HUANGSHAN

Positioning performance Match performance Trigger performance
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L1 trigger GTL R&D

MDC data

Not fulfill time
match request

abandon <—NO|

ECAL data Calculate time diff

fulfill time
match request

If has
q)min& Prmax

0 Match logic optimization

Not fulfill

e Un-matched track and cluster Chook camg of | mosc vequest| | 171 ek
Calculate 0 diff & canenter
PminSPmax ECAL(End [
* Using 0 in match B falfl Barel
match request Not fulfill 8 match request
. . . . . . Track type match request
* Various criteria in different ECAL regions SN
v v Match
Long track Short track
ﬁ‘ﬁ ﬁlﬁ lYes
Barrel Endcap Barrel Endcap Yes Non-match
| | |
!
; No
If fulfill @ match request (different threshold)

2025/11/25 FTCF2025-HUANGSHAN
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L1 trigger performance

* Background trigger rate <15 kHz (@ charged channels; <30 kHz (@ charged + neutral channels

Tiisees diasinel Physics signal Energy point Number of tracks that is Number of miss Signal trigger rate Background trigger rate(kHz) Signal trigger rate
. matched matched tracks
Tipsi - inclusive 3.007GeV 2252 a 928/945(93T) 08.2%(99.0%)
&2)
e'e > lipsi 4.26GeV 3195 18 946/052 90 4%
Tpsi = e'e =3)
e > lipsi 4.26GeV 3185 18 046/948 00 8%
Tpsi = wiy =3)
e =TT 4.26GeV 1586 10 868/879 08 7%
=2)
e*e = Tipsi 3 007CeV 2043 11 012/018 99.3%
o o @3)
Charged cf el Jipsi = A A
e > lipsi 3.097GeV 2220 11 014/922 99.1%
Jpsi== 2 )
e = KK Tipsi 4.682GeV 2021 11 062/964 00.9%
Tipsi = I =3)
e =Dy Dy 3.773GeV 2025 15 055/954 100%
= 23.8
e =D Dr 3.773GeV 3103 12 084,083 : 100%
=3)
ee =D Dy 4.04GeV 3797 15 037/936 100%
(=5)
J/psi-> gam invisable 3.007GeV - - 521/524 99 4%
(=1&dgam moment
un-=1)
ee ->n nbar 3.007GeV = = 535/548 97.6%
(=2&&Nbar=1&&Sig
- p i AC =0.6)
Neutral ¢ 1 EDep_in EMC =0.6)
&%e" -> gam n nbar 3.007GeV - - 718/730 08.2%
(Z2& & Nbar>14&&5ig
EDep_in EMC =1)

e*e” -> gam 1 nbar(ISR) 3.713GeV : 2 360366 08.4%
E2&&Nbarz1&&Sig
EDep_in EMC =0.75)

Bhabha Scattering 426GeV 688 2 391/400 0.63% 97.8%

Luminosity monitor (=2&&In[21.4,158.6])

2025/11/25 FTCF2025-HUANGSHAN



L1 trigger performance

D ngh BKG trlgger Number of tracks that Number of false Signal trigger Background Trigger channel Trigger channel
should( is ) matched matched tracks rate trigger rate(kHz) 05 background 02 background
trigger rate(kHz) trigger rate(kHz)
1bkg 3195 18 99.4% 18.9 7.35 11.6
° +,— + - 1
ete” »>mm ]/psi, 2bkg 3116 24 99.2% 56.7 36.8 16.8
. + —
J/psi—eTe 3bkg 3075 35 98.7% 89.3 63.0 26.3
Sbkg 2901 76 98.6% 317.2 220.6 92.4

O MDC hitting map
O Neutral channel optimizations

* Removed inner endcap region in
pure neutral trigger
* Adjusting the thresholds setting

according to background level

2025/11/25 FTCF2025-HUANGSHAN 16
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Hardware platform key board R&D

O 10 Gbps eye map of FMC+
CROB-LTU . L |

3rd version of key boards have been manufactured and tested
8 DDR4 modules all usable
FMC+

high-frequency optimizing
Data generation board O Chassis testing
Testing completed
CTM board

Testing completed

2025/11/25 FTCF2025-HUANGSHAN 18



Hardware algorithm implementation

O Resource consumption O Crosscheck for ECAL algorithm

e ECAL barrel * Results of cluster splitting by software/hardware

. V. CLBLUTs CLERwgstes CARRY FTMues Fllues CL8  LUTaslogic LUTasMemoy  BlockRAM algorlthm are the same
il (B63360)  (1326720)  (B2020) (33680)  (165840) (32920)  (GG3360) (203760)  Tile (2160)
> | topupdated 243491 509620 10643 13 M 49537 242662 829 5995 hd Results Of cluster cenergy I'GCOHStI'UCtiOH arc ClOS@

* Hardware latency < 150ns
 ECAL endcap (1 of 2)

[
4 L
L]

Honnnnn

oJuilu[al ] s]u[ulufulas]=]=]a]alala s a]a]u]u]x] CLLLT e [e]uula[u]su[o]u]u]a]a]a]a[s]u]u]=]a]a]a]s]u] ]
1 :
[

by N *l CLBLUTs CLBRegisters CARRYS8 F7Muxes F8Muxes CLB  LUTaslogic LUTasMemory Block RAM H
A (663360) (1326720) (82920)  (3316B0)  (165840) (B2920)  (663360) (293760) Tile (2160) g L
> N top 8334 130684 2858 237 65 17274 82032 1309 1325
- GTL -
| B ] .
sl oA “ 2
Lut(663360) Register(1326720) Carry8(82920) Muxes(331680) S
[
Gtl_top 147379(22.3%) 366092(27.6%) 18085(21.8%) 5400(1.6%)

2025/11/25 FTCF2025-HUANGSHAN 19



Prototype for L1 trigger

O Test for frame and sub-trigger algorithm O GTL test
____________________________________ [CoT==——==—=—1 [m————=—=—=—=
r : Sub—trigger
FEE data | MDG sub-trigger | output _ GTL
simulation : X3 I Trigger
o] coree oo | [T STH A cRoB-sT “ <] CROB-LTU Data e
board transmission | : [——————-— 1 generation |- X8G|_G'|TH 1 CROB-GTU

: 1 GTL board .
_______________ 1 trigger
Simulation deciﬁi on

=)
29
=}
@
I}
=
c

» Data
generation
board

Data

X
N
o]
)
—
un
—— " ———
A\ 4
(<]
)
o
<
[72]
=
A
y
(=]
)
o
<
-
—
c

* Prototype: 1/8 MDC (cover 1/3 of MDC). 1/4 ECAL
v Key boards

Frame verification: data transmission, latency
v' Hardware algorithm

Sub-trigger algorithm performance evaluation
v Simulated input data

GTL performance evaluation

2025/11/25 FTCF2025-HUANGSHAN 20



Beam test results

O Beam test setup O Trigger system in beam test
. lastic scintillator ‘ ‘
« GBTlink to PIDB, ECAL, ™0™ | " - - Bl
) SEgnaI Signal Tracker DTOF PIDB ECAL ‘ i A
and DAQ implemented vl » " »
¥ y %2 A 3 ]
NIM = =]
° 1 1 1 FEE FEE FEE || FEE . B
Full trigger chain verified | " - \Wf\
o TR1G.| | ACMDiData TRIG.|| 4CMDiData TRIG.| JACMD:Data el OE—
CH6-CH7 CH5 CHO-CH4
T I ACMD}Data t f T
TRIG. |
. o o s TRIG. ‘TR%’#
 Efficiency: 96% (3.9% loss wors [0l e Fpp Tl
due to 200 ns trigger ot
CMD Data yvy
. trigger
deadtlme) Global trigger
Data_ Unit (GTU)
e Latency: 1.3 us Trigger ; Dats —
?’:‘:D::: CROB-PCIE oD Tl
2025/11/25 FTCF2025-HUANGSHAN
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MDC HLT study progress

O Hardware design for MDC HLT O Algorithm design for MDC HLT

—_—_————————————— ——
HLT Cluster Design Diagram I I
HLT System Cluster I I
_______________________ 1 I Pattern
| Hardware. | = T T T T T T T T emelReal-time synchronization | I matching
ot sy .l &= I
| irocsiinae S I ) L i Data merece —* Lz I
2 e L | | R I preprocess 2 process
s |2 . L CPU |
il lea GPU Computiny GPU Computing | I | I tI‘:Illngfl;rl’n
Physical S I I
i |
ode jode I I I I
——————————————————————— 1 L T1 T2 T3 T4 I
 FPGA+X86 heterogeneous system * Pattern matching for high pt track

* Hough transform for low pt track

2025/11/25 FTCF2025-HUANGSHAN 23



O Pattern matching

* Get patterns based on machine learning *

* 9 patterns can fit 99% high pt tracks (>400MeV) .

e ]
975 o
95.0
92.5
- conformal
2w Transform
3 Pl -
& 8715
85.0
825
/
B00{
5 6 7 10 11 12 13

8 9
Number of templates

O Performance

T e e e
Data compression  0.418 0.492 0.352 0.441  0.446
ratio .
Signal remain 0.951 0.947 0.983 0.973  0.977
efficiency
Ideal data 0.331 0.325 0.167 0262 0.264 ——

compression ratio

2025/11/25 FTCF2025-HUANGSHAN

— L(x.))

= B(x,.0,)

> R\’—l (“"“\-‘71 2 Vy) —

> P\ (~",v -V, \) — | Hough Transform | —

MDC HLT study progress

O Hough transform

Find low pt tracks & remove hits

Parallel acceleration design

- [e——
cons =
‘.'
cons o ol
cons 2
¢ oo %
o
0002 & ' >
. > Hough _ Track -
Trarnform Finding
o000 - o '3 >
oom ¢ > - ;
oo 2y v
-0.006 g 751
e 1
of o "
ool *" g8 ¥
~0.006 -0.008 -0X02 0300 0002 OGU4 0.006 GOGB G010 . 7

Conformal space Hough space

Hough Space
Parameter vector

2D Track Finding

e Hough Transform | ——»

— Hough Transform | —p»

Hough Parameter Space

Hough Space
Parameter vector

Hough Space
Parameter vector

Hough Transform | ——

Hough Space
Parameter vector

Threshold
Decision
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Reconstruction Efficiency

O DNN implementation for z trigger

e Use the DNN model in Belle IT HLT

Train DNN with Vitis_hls with Vivado with

pytorch C++ verilog
Track Reconstruction Efficiency vs pr
Target=191 »
matched=190  [OEt°40
target=1207 +0.00/-0.01 0. U][—ﬂ’DS
matched=1136 target=449 target=2
frget=1891 i rose,  TOOLA001  target=701  matched=406 matched=1
target=1256 _ matched=1660 " 40,01/-0.01 matched=619  +0.01/-0.02 40.42/-0.42
matched=1073 _target=1382 +0.01/-0.01

001001 matched=1157 1001001
+0.

01/-0.01
target=28
matched=19
target=870
+0.10/-0.11 matched=631
+0.02/-0.02

target=309
matched=185

+0.0340.03

target=41
matched=19
+0.09/0.09

Track reconstruction effciency

100 200 300 400 500 600 700 800 900 1000 1100 1200

1300 1400 1500 1600
Transverse Momentum pr [MeV/c]

2025/11/25

MDC HLT study progress

Single head self attention

aw

s

s

eee e
weights

value

PP

a = arcsin

- 8 & e

Track Fitting

_.r .a)
2 TS

1

W0w=—
)
Rtrack

Pret = Pcross — Prs = Po — & — Prs

600
Entries (target): 100
Entries (cal): 100
400 Ogstarget: 166.284 2
gsscal: 230.291 P
.
. LEPY I
200 PR R
°
0 - . % e L L 2
Lot Py e
° L o
-200 v =
L o
.2 oo
—400 e 2,8
.
o
-600 T T T T T
—600 —400 —200 0 200 400

Zrarger(MM)

FTCF2025-HUANGSHAN

Scatter plot of z fitted by

formula and target value
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O Track segment finding

& Connected-component tracking

Track segment
pattern extraction

| and labeling
(U WITH >
i\ I\'\x-. \.'i-j i
A % : -rr*r"\;_:l- -\-U / edge
S fﬁfsi,._.*tii;}; relation
-~ . matrix _
calculation
Sparsity factor - 84.2% ssgtiaiis 91.1%

2025/11/25

Sparsity factor ;  98.1%

FTCF2025-HUANGSHAN

MDC HLT study progress

O Preliminary performance

¢ (cte2>m'mlpsi, Jpsi2ete)

* Signal retention ratio 96.1%
e Purity 79.6%
* Data compression ratio 36.5%

e Latency: 80 ms + 150 ms

X(ITITTT)

~400f
-600f

-800}

XTI

—400f

-600[-

-80001 ., 1., 10 | i Linalepul

-800 -600 —400 200 0 200 400 600 800
y(mm)
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Summary

O L1 trigger algorithm:

v' Trigger efficiency to typical charged physics channel: 99%

v' Trigger efficiency to neutral channel: 97%

v Background trigger rate: < 30 kHz @ charged + neutral channels

O Hardware platform and prototype:

v" All key boards have passed the test: CROB-LTU, FMC+ ...

v Hardware algorithms almost prepared

v" Full trigger chain verified in beam test

O HLT:

v' Investigate MDC HLT via three different approaches
2025/11/25 FTCF2025-HUANGSHAN

Thanks~
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backup

MC simulation data

O L1 trigger GTL optimization

: Event fil
 Frame design o
 Algorithm development | !
. . MDC data extract ECAL data extract
* Trigger table design /\ /\
e Performance evaluation MDC parameter MDC back- MDC-ECAL ECAL back- ECAL parameter |
ECAL balance
solve to-back match to-back solve
| | L |
] ! i
GTL BackToBack

GTL_MDC_parameters GTL Match parameters | [ GTL_ECAL_parameters GTL_ECAL Balance

O Current trigger table Destlcion
* 4 charged channels ‘ ‘
Trigger channels .
definition GTL_Decision
* 2 neutral channels I
* 1 luminosity monitor Channel Trigger efficiency evaluation

2025/11/25 FTCF2025-HUANGSHAN 29



Back up

HEEeE

Charged trigger channel

Neutral trigger channel

Luminosity monitoring
trigger channel

Random trigger channel

01

02

03

04

05

06
07

Charged final state with
back-to-back
characteristic

Charged final state with
few final states (signal
track number=<2)

Charged final state with
middle final states
(3<signal track
number<6)

Charged final state with
massive final states
(signal track number>7)

Neutral final states

High Neutral Trigger
Radiative Bhabha

IfRBB == 0 && (tempEMCpair[x]>=1 || tempMDCpair>=1) && (((EMC_totalclusternumber[x]>=2 &&

MDC_ TWtracknum[x]>=2) && (Barrelmatch num[x]>=1 || Barrelmightmatch num[x]>=1 || (Endcapmatch num[x]>=1
&& Endcapmatch num[x]<=2 && Inner Endcap_match_num[x]<2)))) &&

GTL _EMC TotalEDep[x]>=EMC_totalEDepmidthreshold&&GTL total highcluster EDep[x]<3

IfRBB == 0 && EMC totalclusternumber[x]>=1 && EMC totalclusternumber[x]<=4 && MDC TWiracknum[x]>=1
&& MDC TWRetracknum|[x]<=4 &&

(((Barrelmatch num|[x]+Endcapmatch num[x]>=1||Barrelmightmatch num|[x]+Endcapmightmatch num[x]>=2) &&
Inner Endcap match num[x]<=1 && GTL_EMC _ TotalEDep[x]>=0.15))

&&GTL_EMC TotalEDep[x]<EMC _totalEDephighthreshold&&EMC overhighEDepthreshold[x]<=1

IfRBB == 0 && (EMC_totalclusternumber[x]>=3 && EMC_totalclusternumber[x]<=7) && (MDC_TWtracknum[x]>=3
&& MDC_TWRetracknum[x]<=7 && (Barrelmatch_num[x]==1 || Barrelmightmatch_num[x]>=1 ||
(Endcapmatch_num[x]>=1&&Endcapmatch_num[x]<=2 && Inner Endcap_match_num([x]<=1)) &&
GTL_EMC_TotalEDep[x]>=EMC _totalEDeplowthreshold) ||
(MDC_TWiracknum[x]>=1&&(Barrelmatch_num[x]+Endcapmatch_num([x]+Barrelmightmatch num[x])>=1 &&
(GTL_EMC TotalEDep[x]>=EMC _totalEDepmidthreshold) && MDC TWRetracknum[x]<=3) ||
(Barrelmatch_num([x]+Endcapmatch_num([x]==0 && MDC_TWiracknum|[x]>=2 && GTL_EMC_TotalEDep[x]>=0.6))

IfRBB == 0 && (EMC _totalclusternumber[x]>=7 || MDC_TWRetracknum[x]>=7) && (Barrelmatch_num[x]>=1 ||
Barrelmightmatch _num[x]>=1 || (Endcapmatch num[x]>=1 && Endcapmatch num[x]<=2 &&
Inner Endcap match num[x]<1)) && GTL_EMC_ TotalEDep[x]>=EMC _totalEDeplowthreshold

IfRBB == 0 && ((EMC_totalclusternumber[x]>2 && MDC_TWitracknum[x]<=1 && (EMC_BarrelEDep[x]>=0.4 ||
GTL_EMC_TotalEDep[x]>=0.6)) || (EMC_totalclusternumber[x]==2 && MDC_TWtracknum[x]<1 &&
(EMC_BarrelEDep[x]>=0.4 || (EMC_OuterEndcapEDep[x]>=0.5 && EMC_OuterEndcapEDep[x]<=1.4))) ||
(EMC_totalclusternumber[x]==1 && (EMC_BarrelEDep[x]>=0.5 || (EMC_OuterEndcapEDep[x]>=0.5 &&

EMC OuterEndcapEDep[x]<=1.4))&&MDC TWtracknum[x]<=1))&&GTL total highcluster EDep[x]<3

IfRBB == 0 && EMC_totalclusternumber[x]>=1 && GTL_EMC_TotalEDep[x]>=0.1

((tempEMCRBBpair[x]>=1 || MDC_RBBcount==1) && MDC_TWtracknum[x]>=0 && MDC_TWRetracknum|[x]<4 &&
(GTL_total_highcluster EDep[x]>=3 || ((EMC_InnerEndcapEDep[x]>=1.5 ||

(EMC_InnerEndcapEDep[x]+EMC _OuterEndcapEDep[x])>=2.8) && EMC_BarrelEDep[x]<=0.2)) &&
(Barrelmatch_num[x]+Endcapmatch_num[x])<=3)

2025/11/25

FTCF2025-HUANGSHAN
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Back up

No Trigger criteria Definition

ECAL(RE#E, HAMNENHERREHER)

02 ECAL _totalclusternumber ECALF R R EE>=1, >=2, >=3, >=7
03 ECAL_overEDepthreshold_clusternum ECAL R EBENHERRENIRBET —ERNENEHHEE
10 ECAL_TotalClusterEDep ECAL ' [ 5 e B ITRUR (B /> 42 72018 Al el ik b 38 0. 140 HoAd 1595 0.28),
1(0.4), #12(0.6), =i(3.5) VU R1H
12 ECAL RegionEDep ECALAHES, hmzE, MinE&BNEEENR
14 ECAL btb ECALEGEETESH%
11 ECAL Total high EDep ECALH S 8E%HF(>0.6GeV) iR sE &2 > F1
MDC(RZHE, FAMEMFEENELE)
04 MDC _totaltracknumber MDCH IR AET B E>=1,>=2, >=3
05 MDC _totalretracknumber MDCH YRE I3 1A ECALY 12 A $<=3,<=4,<=7
15 MDC_btb MDCH R EFEFEE R
Global(ILEE {5 8)
06 Barrelmatch_num TBERAY L AL 2
07 OuterEndcapmatch_num A1 ity 5 149 DG PC 450
08 InnerEndcapmatch_num DAY ity . 14D DG P 450
09 Match_num RSNITINIGE g
13 Non-match_num TEZS [RIYERE (T A, W) RESE LD, H2 AR TR ZEE e 5 ECALIN A] Fy Bt
(Might matchnum) VUC PR 420 20
01 IfRBB 7 /ERBBIE AIAR & &1
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