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CFD in fADC channel
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Optimization

Zero crossing
comparator
delay ]
1.5-5.5ns
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Schematic
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CFD diseriminator rate

CED DC offset voltage
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RFB benefit

 Rate compression

I I O I T

e Dispersion (jitter)
 Time walk (jitter)
o Efficiency
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Rate vs Threshold

UU CFD Qutput Rate

I I

NSB = 0.0 pe/ns
NSB = 0.1 pe/ns
NSB = 0.2 pe/ns
NSB = 0.8 pe/ns

Output Rate (Hz)

RFB=0
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Pulse Start Time Dispersion

UU CFD Jitter Histogram(1ns bins), Night Sky Background=.2pe/ns
mean=21.4ns, dispersion=0.48ns
Efficiency=41/40000, Total Events=40000
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NSB=0.2 pe/ns
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Threshold =5 pe
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Pulse Start Time Dispersion vs NSB

UU CFD Jitter vs NSB

Output Pulse Dispersion (ns)

Pulse =7 pe
Threshold =5 pe
RFB=60 (minimizes dispersion)

| | | | |
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Mean ouutput pulse start time (ne)

Time walk vs RFB

LU CFD Tirme Walk
MZE = 0.8 pains

Pulse =7 pe
Threshold =5 pe
NSP=0.8 pe/ns

. (dc offset is dynamical)

&0 &0 100 130
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Efficiency (Output pulses/input pulses)

Trigger Efficiency vs RFB

UU CFD Efficiency
Night Sky Background = 0.8 pe/ns

NSB=0.8 pe/ns
Pulse =7 pe

20 40 60 80 100
Rate Feedback (DAC setting £[0,127])




CFED output pulse width

UU CFD Pregrammable Output Pulse Width

Width = 2.3e-07*DACS + 0.0043*DAC + 3.9

Output Pulse Width (ns)

1000 1500 2000 2500 3000 3500 4000 4500
DAC setting = [0,4095] (dc)

= 9
-
-
-
-
-
-
-
-
=
-
-
-
-
-
-
-
-
-
St
-
-
-
-
-




\

VAN

-
-
-
-
-
=
-
-
-
-
e
R
-
-
-
-
-
-
-
L
-
R
. -
=
e
-

NSB and ? noise

ped sigma (fadc dc)

o

no w
W o

—

fADC ped sigma (WU_CFD)

*

o

0.4 0.6
NSB (pe/ns)




Noise in WU CFD

Rate vs Offset (WU9)
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Noise in UU CFD

Rate (Hz)
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Rate vs RateFeedback (UU40)
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Rate vs. threshold WU9

Rate vs Threshold
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Rate vs. threshold UU40
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Jitter (on fADC board)

CFD Jitter NSB=0

0.40000

0.35000 |  Pulse =7 pe
Threshold =5 pe
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Sigma WU=0.73 ns; Sigma UU=1.33-1.73 ns
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“WU-like”
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CFD Jitter (UU1 at different pedestal values)
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CFD pulse Width

CFD Pulse Width Distribution
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Mean time change

CFD Pulse Width Mean
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CFD pulse width dispersion

CFD Pulse Width Dispersion

o

o

o
|

ulse Width Dispersion [ns]

P
o
o
o

020 030 040 050 060 0.70
NSB [pe/ns]

-
e
=
-
- D
.
=4
S
-
L
e
T
- -
=~ &
e
-
=4
S
-
L
-
.
. -
=
e
=




I A A AT A L I

-
R
-
-
-
-
-
-
-
-
e
;-
= -
-
e
-
-
-
-
-
-
N
-
= &
=
=

UU_CEFD vs. WU_CFD

CFD output pulse width is programmable
CFD output pulse width stability

Fraction vs. delay lines optimized (no 2" DL)
DC offset -> RFB (demonstrated in the lab)

Noise problem (500 MHz ?)
Jitter has increased (on fADC board)

RFB malfunctions since NSB < ? noise
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Plans ?

Layout review -when ?, cost?

Layout change (fADC, CFD, CFD test board)
when will we know about this ?

who makes the decision?

Gain increase ?

will this work (test on fADC)
fcasfc
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