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- Motivation ;

Particle separation problems for CEPC flavor physics: k/pi  k/p
A dE/dx or dN/dx detector X bad performance around 2GeV

A.U.

A ToF improves the separation ability in the low - energy range
Application of time flight detector : 50 ps-> 30ps->20 ps->10 psi
extend the capabilities of particle separation of particles below 5 GeV
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- Candidate of ToF for CEPC .

Candidate of ToF for CEPC

A LGADGo high timing resolution € 30 psZ , low gain, high S/N
A AC-LGADo 4 dimension detection (spatial and ~ 30-40 ps
time resolution ) no dead region
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» Design of AC -LGAD

Different designs of AC -LGAD in IHEP

Geometric shape x

V Different arrange of pads x different signal path
V Pixels AC-LGAD
V Strip AC-LGAD

Different doping Different widths of the pads
V N+dose x attenuation effect NECEE:
Different arrange of the pads N E

i ; AC pad
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Sensors | N+ dose | AC-pad size [um]| Pitch size [um]
W7Q1 10.0 P 1000 2000
W3Ql1 50P 1000 2000
W5Q2 1L.OP 1000 2000
W5Q3 05P 1000 2000
W5Q4 02Pp 1000 2000
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» Performance Test Setup of AC  -LGAD ;

A Timing and spatial resolution test of AC -LGAD Peosecond  |._ ot
P . . R
A Transient current technique (TCT) Synchronous pulse B Focuser
A Picosecond Laser: 1065 nm | spotsizel0 Pp+ 6t Signals Ampﬁ"ﬂer &0
A 4 channels readout board designed by IHEP 4-CH readout boara
Q7: 3 F Eurdgedqg -inpsdéncevampifier e
q Reference of 1 channel board designed by UCSC e R
4 channels readout board designed
by IHEP _
.; Laser spot
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Timing resolution of AC

-LGAD

A Timing resolution of AC
d 22~25ps

d N+ very slightly affects the time performance
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Timing resolution of AC
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Spatial resolution of AC  -LGAD 9

Spatial resolution Vs N+ dose

A 10Pz 315 S/ vsdwildo uhvroxwlrqg 48Pp +pl
A Estimated laser point positions fit the measured well

A Better than the FBK design even with 2 times larger pitch
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- IHEP-IME LGAD o Version3 Design o

A The design parameters: IHEP

J The same designed doping

J Edge distance is different :V2(V3): 500

dIP:V2(V3) 120 Pm(90 Pm)
IHEP_IMEv2 LGAD design

Sensor | Diffuse*|C dose(a.u.) | C factor (x10"16 cm2)
Q1] CLBL 0.2 2.57
Q2] CLBL 1 1.77
w4
Q3] CLBL 5 1.60
Q4] CLBL 10 1.50
Q1] CHBL 0.2 1.62
Q2] CHBL 0.5 1.14
W7
Q3] CHBL 1 1.18
Q4] CHBL 3 1.34
1.30
Q1] CHBL 6 132
ws |Q2| CHBL 8 1.32
Q3] CHBL 10 1.23
? L Q4| cHeL 20 1.29
EXPERIMENT

-IME Version3 W12 and Version2 W7Q2

Pm (500 Pm)x500 Pm (300 Pm),

number Type
12 repeat v2 wi_ll
13 repeat v2 w7 _ll
14 repeat v2 wa |l
15 change B dose, 0.5 unit C(low thermal load)
16,17 change C dose (high thermal load)
18 C with median thermal load
19 repeat v2 wi_|
20,21,22 high energy C implantation
23 thick EPI(65um) without C implantation
24 thick EPI(65um) , 0.5 unit C(high thermal load)
25 thick EPI(80um) without C implantation
26 thick EPI(80um), 0.5 unit C{high thermal load)
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»Consistency of the 15x15 sensor for IHEP

12
Before irradiation 1el5 neq /cm2 2.5e15 neq /cm2
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Bias Voltage [V]
A Good consistency of IV for the 15x15 sensors
A Before irradiation, smaller leakage current in V3
d may caused by differences in fluence/accepter removal coefficients of V3 is
? larger than v2.
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» Breakdown Voltage of the IME version3 15 x 15 13

lel5 neqg/cm 2 2.5e15 neqg /cm 2

A After irradiation, uniformity becomes better: std 4.5V -> 3.4V

A breakdown voltage decrease: 391V -> 387V
ATLAS > &
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