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Quick reminder...

Jitter in channel 3
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Even in the best case, our jitters are about 4 times worse than those

in ALTIROCO literature at the same injected charge

Since this is injected test signal, the only AC-LGADs parameter
entering the equation is the sensor capacitance (unknown parameter)
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from: Thesis by Christina AGAPOPOULOU, page 167
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Testbench measurement, DUT A3
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Tests at different rise times

Analog signals
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Performances tested with fast Pulse Generator (PG)
(200 ps rise-time), slower PG (900 ps rise-time), and fast
PG with no attenuator

Non-attenuated signals: 100mV amplitude

Attenuated signals: 4V amplitude, reduced to 100mV
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Tests at different rise times
Amplitude & FWHM comparison 0.04

0.01

\\\\lll\\‘lll\‘\III‘\\]II\\\I|I

e Channel 3, different pulse generator rise time o e e
. 30
and attenuator settings FWHM [s]

E] Analog_noAtt
[] Anatog_200ps

2: 0‘0255 DAnangjOOps
e Basically no effect on FWHM of analog signal 002l
and minimal effect on signal amplitude C
0.015—
001~
0.005—
L Lo o SPE | | il

1 M Kol cang o
0.014 0.015 0.016
Max amplitude [V]

1 i Il | ] S | B B B L1
0.009 0.01 0.011 0.012 0.013



k? Brookhaven

National Laboratory

Signal parameters on different channels
Amplitude

Analog amplitude - 10fC, no att Analog amplitude - 20fC, no att
@® Bias 0V @ Bias 170V @® Bias0V @ Bias 170V
0,015 0,025 @
P T
------------------ ... 0,020
.................... L
0,010 L < N—
s = 0015 § T ——— B
T e g
E PR L P [ ® E
s S 0,010
5: 0,005 5:
0,005
0,000 0,000
2 1 3 0 2 1

Channel [A.U.] Channel [A.U.]



k? Brookhaven

National Laboratory

. = ch 0:
Calibration from paper Mo Q110544 105
Capacitance =2.625%C_ . +105
ooy = (A1-10.5)/2.625
"—; et [SRAdall e hddad UeRstey Ldaidtad YWelalad Glwtal Badetpda] helabad felntatd |etdal ch 1:
7 24: Testbench measurement, DUT A3 AT =Cgereq (23 -12)/4 + 12
S oo Q, =10fC, 1800 uA =2.75%C qerea T 12
= B ey = (A1-12)/2.75
g 20 5 O Al=C_ *21.7-10.7)/4 +10.7
— — - ~ “soldered : : :
18_— ] =2.75% Csoldered+ 10.7
N n coldereq = (A1-10.7)/2.75
16— e Channel 0 - ch3
- ] Al=c_ . *22-11)/4+11
14— ¢ Channel 1 — =2.75%C_ ...q T 11
jof * Channel 2 T = (AT-11)/2.75
= ¢ Channel 3 3 Ingeneral (rule of thumb):
10— 8 o i B o o R o Vet L A T i ) O 0 2 2 o ) I 3 Vet W A 23 i W B

0 05 1 15 2 25 3 35 4 C, qereg [IPF1 ~ (A1 [V1] - 11)/2.75
Csoldered [pF]



k? Brookhaven

National Laboratory

Calibration from paper

Jitter
In general:
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Signal parameters on different channels

Jitter

Analog jitter - 10fC, no att 8
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Signal parameters on different channels
Inferred capacitance

Inferred capacitance - 10fC, no att Inferred capacitance - 10fC, channel3
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In general (rule of thumb):
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Test with different PGs
Amplitude and Jitter

Analog amplitude - 10fC, channel3
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Recap and future prospects

e Pulse rise-time does not seems to affect signal amplitude significantly (up to
10%), with minimal effect on jitter and capacitance estimation

e High jitter (~100 ps) leads to high expected capacitance for AC-LGAD
sensor (~25 pF)

e Independent preliminary measurements of AC-LGAD capacitance leads to
believe that this measurement is approximately correct

e It would be really interesting to compare to results obtained by ALTIROCO for
LGADSs for different injected charges
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Bias response

Ch3 - 400mV, DAC 2000 (Amplitude)

S 005
g IS D IS T S S S SR S S e S
A il
Amplitude distributions for analog g 0.04— =1
signals are fitted using Landau ) -
function B b
0.03—
Plot shows mean value of Landau fit B
as a function of sensor bias voltage =
on the x-axis 0.02—
Analog signal amplitude increases of B
about 60% when passing from 0 V 0.01—
and 170 V of Bias Voltage, for the Tk
same injected signal of 40 fC B
e Y

|
Biae Biae Biae . Biae Biac Bine . Bine Biae Biae Biae Biac  Biae .Bine Biaec .Biae Biae .Bias . Bi
,as\ovlas\ 10,35.20,25 30,38 40,2850, s 79 Vas\ 8o Vas\ ) Vas\ 7 oof/s\ 7 70‘;‘9\ Igof/s\ Igof/s\ 740‘?/‘9\ IéﬁS\ 7 60;7\ 201
ann

o =20y ~30, 90\, ~50|, 60\,



k? Brookhaven

National Laboratory ) Fit result: (0.000000 +0.000000) s
) C
< o0.018—
= no
0.016—
Test at different rise times : attenuator
0.014—
= 200 ps
0.012— ( p )
0.01—
vocek real value ~
F 515 ps
0.006—
0.004 —
0.002—
O-r‘..‘\H..\H].mH.|."‘|..H\..Hm..w”..\” x107°
047 048 049 05 051 052 053 054 o.ssR 0.56 i
ise time [s
” _ Fit result: (0.000000 +0.000000) s . Fit result: (0.000000 +0.000000) s
) E o =
< o0.018— 200 2 E
- ps 0.16;
0.016/— - 900 pPs
F 0.14[—
0.014— =
- real value ~ *2-real value ~
0.012— =
= 530 Ps 01
0.01— - 1150 PsS
C 0.08—
0.008/— C
0.006— poe =
0.004— 0.04~
0.002|— 0.02]
Floca e LA : nads X107 O‘Zm‘.‘.\.‘.‘[le‘.‘.m”w.‘.‘u.‘.m.‘..‘><1019
049 05 051 052 053 054 055 056 057 0.58 3 25 -2 15 -1 -05 0 05

1
Rise time [s] Rise time [s]



©

3
<

1000

800

600

Brookhaven

National Laboratory

Tests at different rise times

Time dispersion comparison

Difference between t___
CFD) for analog signals from channel 3, when injecting 10 fC charge
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Fit result: (1.108285 +0.184696) * 10E-9 s Fit result: (1.147110 +0.198471) “ 10E-9 s
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Bias response

Ch3 - 400mV, DAC 2000 (Jitter)

Jitter value when injecting 40fC of charge
through Ctest as a function of Bias Voltage
applied to AC-LGAD

Measurement made using difference in
ToA between input signal from Pulse
Generator and Analog or Digital signals
from ALTIROC
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Multiple Pre-amplifiers ON/OFF on Ch1 - 5fC - DAC1963

example Digital output (All PA)
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Test on different channels
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Calibration from paper
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Testbench measurement, DUT A3
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In general (rule of thumb):
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Test on different channels
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Test on different channels
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Test on different channels
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Test on different channels
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Test on different channels

Channel 3, noatt, 10fC
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Test on different channels
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Test on different channels
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