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The lack of understanding of the
odd behaviour of TOT and
signal width raised the question
if TDC is inverted or not.

DIRICH threshold program
told “TDC inverted”
... but it was not

Later the TDC was inverted
on the command line
(Startup.sh)

45

} Inverted TDC ‘

4 Not Inverted TDC

35

DiRICH Mean Time Qver Treshold [ns]
&

25
L

II]||1]IHII[1IIIIflllll[[llfl

2{]|||||-|||||||||||||||||||||||||||F|||||||||.||-
4 5 ] 7 8 9 10 11 12

Pulser Time Width [ns]

Fig. 7: Plot of measured pulse width (ToT) vs pulse
generator set width for negative signals and posi-
tive threshold. As clearly shown, with inverted TDC
for longer signals the measured ToT increases as ex-
pected.

Same plot with red and blue swapped for
negative thresholds — but overshoot is measured



EE-Department, Scope measurement

TDC Inversion Issue

e The HADESthreshscan v1tool . . \/ - .. [InputatDIRICH
incorrectly reported an inverted ; : ; .

e Due to this, the ToT of the ' | ~ After PA(whatthe
overshoot was being measured | CeiniEereRes)
instead of the actual peak. - ————f—®»>——— . ...
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Courtesy: Manuel Reyes



Scan with pocket pulser
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Overshoot: 2.7 times worse t.-precision



Overshoot produced by inductance in collector branch of amplifier
— better defined trailing edge of discriminator signal

Pocket pulser: FWHM=3.5ns
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Gaussian Fit
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Detector: Photonis XP85012
Is there a third Gaussian component?
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Corrected timing precision
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Spatial representation of the timing
precision
(Mean: 65.52ps)
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e Higher CE of Photonis comes with a Photonis 9002193 with different voltage dividers, from
-> worse time resolution (especially oo :
heas) : RMS = 290 1 RMS =175 |
) . [ - S T =1 i
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Modifying HV-divider ratio

B — pulser_22269115353.H.root
1200 — § <Abed 470k
B o — pulser_22269120143.H.root
 1.7:10:1 820k
— pulser_22270114742.H.root
1000 — 26:10:1 1.2M
B o — pulser_22270113442.H.root
— 3.2:10:1 1.5M
800 — Entries 11977
B Mean 56.23
- Photonis XP85012 Std Dev 0.4841
600 —
400 —
200 . No change with different HV-
| divider visible
0 A ool taal a1 sl J

()]
B

55



Bug of DIRICH threshold program tells about a inverted DIRICH,
while it is not inverted.
(Inverting has to be done within the startup script)

We now measure consistent timing precision
compared to the results in Erlangen.

The old PHOTONIS tubes (XP850012) show no reduction of
the recoiling photoelectrons with higher voltage between PC and

CP.



Backup slides



Amplitude

Low Voltage Differential Signaling (LVDS) Discriminator with LVDS

A

>

Line p=14V
I — .
Line n= 1.0V Line_p=14YV
.
. o FPGA (DiRICH2)
Different usage of LVDS:
g :
UTDCI1F
DAC_0UTS (<—ae PL11A 7 ULC_GPLLOT IN_T TLVDS LDQ17
AMPOUTS 3 B2 PL11B_7_ULC_GPLLOC_IN_C_TLVDS_LDQ17
pAC_ouTa & G2 PL11C_7_T_LDQ17
AMPOUT4 > G4 PL11D_7_C_LDQ17
pAc_oute <& Ba| PL14A_7_T_TLVDS_LDQ17
AMPOUT6 > A3 | PL14B_7_C_TLVDS_LDQ17
H — DAC_0UT? {&——g3 PL14C_7_T_LDQ17
A Line_n = signal Aoyt B pacTrioay
. . — DAC_OUT3 {&—pe| PL17A_7_T_TLVDS_LDQS17
LO IC— HI h AMPOUT3 > €3 PL17B_7_C_TLVDS_LDQSN17
- > DAC_0UT8 <& D3 | PL17C_7_T_LDQ17
AMPOUTS > Fa-| PL17D_7_C_LDQ17
pac_outz & £5] PL20A_7_T_TLVDS_LDQ17
AMPOUT2 > £2— PL20B_7_C_TLVDS_LDQL7
. pac_outt & Fo-| PL20C_7_T_LDQ17
Lln = hr h AMPOUTL > A5 | PL20D_7_C_LDQ17
DAgFUTS {57 PL35A_7_T_TLVDS_LDQ41
. . ouT9 5| PL35B_7_C_TLVDS LDQ41
DAC_0ouT10 K———55 PL35C_7_VREF1_7_T_LDQ41
I g I g AMPOUT10 ¢1] PL35D_7_C_LDQ41
e DAC_OUT11 $1 PL38A7_T_TLVDS_LDQ41
. o AMPOUT11 > D2| PL38B_7_C_TLVDS_LDQ41
L|ne n = S|gna| —— DAC_OUT12 £1 ] PL38C_7_T_LDQ41
— Q AMPOUTI2 Ha| PL38D_7_C_LDQ41
—_ DAC_ouT1s & PL41A_7_GR_PCLK7_1_T_TLVDS_LDQS41
> e)) OW AMPOUTI5 HE| PL41B_7_C_TLVDS_LDQSN41
DAC_ouT16 <& H3-| PL41C_7_GR_PCLK7_0_T_LDQ41
(@] AMPOUT16 > &3 PL41D_7_C_(DQ41
| DAC_ouT14 <& 75| PL44A_7_PCLKT7_1_T_TLVDS_LDQ41
AMPOUT14 > F5-| PL44B_7_PCLKC7_1_C_TLVDS_LDQ41
pAC_ouT13 & £5 PL44C_7_PCLKT7_0_T_LDQ41
AMPOUT13 3 PL44D_7_PCLKC7_0_C_LDQ41
> [FESUM-85F-8BG381C



UTDCI1F

DAC_OUT5 PL11A_7_ULC_GPLLOT_IN_T_TLVDS_LDQ17
AMPOUTS PL11B_7_ULC_GPLLOC_IN_C_TLVDS_LDQ17
DAC_OUT4 PL11C_7_T_LDQ17

AMPOUT4 PL11D_7_C_LDQ17

DAC_OUT6 PL14A_7_T_TLVDS_LDQ17

AMPOUT6 PL14B_7_C_TLVDS_LDQ17

DAC_OUT? PL14C_7_T_LDQ17

AMPOUT? PL14D_7_C_LDQ17

DAC_OUT3 PL17A_7_T_TLVDS_LDQS17

AMPOUT3 PL17B_7_C_TLVDS_LDQSN17
DAC_OUTS8 PL17C_7_T_LDQ17

AMPOUTS PL17D_7_C_LDQ17

DAC_OUT2 PL20A_7_T_TLVDS_LDQ17

AMPOUT2 PL20B_7_C_TLVDS_LDQ17

DAC_OUT1 PL20C_7_T_LDQ17

AMPOUT1 PL20D_7_C_LDQ17 ~
DAC_OUT9 PL35A_7_T_TLVDS_LDQ41 T
AMPOUT9 PL35B_7_C_TLVDS_LDQ41

DAC_OUT10 PL35C_7_VREF1_7_T_LDQ41
AMPOUT10 ) PL35D_7_C_LDQ41

DAC_OUT11 PL38A_7_T_TLVDS_LDQ41

AMPOUT11 ) PL38B_7_C_TLVDS_LDQ41

DAC_OUT12 PL38C_7_T_LDQ41

AMPOUT12 ), PL38D_7_C_LDQ41
DAC_OUT15 PL41A_7_GR_PCLK7_1_T_TLVDS_LDQS41
AMPOUT15 > PL41B_7_C_TLVDS_LDQSN41
DAC_OUT16 PL41C_7_GR_PCLK7_0_T_LDQ41
AMPOUT16 ) PL41D_7_C_LDQ41
DAC_OUT14 PL44A_7 PCLKT7_1_T_TLVDS_LDQ41
AMPOUT14 ) PL44B_7_PCLKC7_1_C_TLVDS_LDQ41
DAC_ouT13 & PL44C_7_PCLKT7_0_T_LDQ41
AMPOUT13 ), PL44D_7_PCLKC7_0_C_LDQ41

LFESUM-85F-8BG381C

o

FPGA

“T” for threshold

“C” for channel



Variable On/Off ratio
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Low Voltage Differential Signhaling (LVDS) Discriminator with LVDS

A

>

Logic=High Logic=Low

line p=14V Line n=1.0V

I - -
Line n=1.0V Line_p=14V
> >

Amplitude

Tim

Different usage of LVDS: FPGA (DIRICH2)

UTDCIF
DAC_OUTS <¥ﬁ§ PL11A_7_ULC_GPLLOT_IN_T_TLVDS_LDQ17
AMPOUTS B5 | PL11B_7_ULC_GPLLOC_IN_C_TLVDS_LDQ17
DAC ouT4 <& C5| PL11C_7_T_LDQ17
AMPOUT4 ) ¢a | PL11D_7_C_LDQ17
DAC_ouTe <& B4 | PL14A_7_T_TLVDS_LDQ17
AMPOUTE ) A3 | PL14B_7_C_TLVDS_LDQ17
H — H pAC ouT7 <& B3| PL14C_7_T_LDQ17
A Line_n = signal AieGUTT 8] PLiiD 7 C B0
] . — pac_ouT3 <& D5 | PL17A_7_T_TLVDS_LDQS17
LO IC: H I h AMPOUT3 ©3 | PL17B_7_C_TLVDS_LDQSN17
> DAC_ouT8 <& B3] PL17C_7_T_LDQ17
AMPOUTS ) £4| PL17D_7_C_LDQ17
pac_ouTz & E3| PL20A_7_T_TLVDS_LDQ17
AMPOUT2 ) E5 | PL20B_7_C_TLVDS_LDQ17
. DAC_ouT1 & F5| PL20C_7_T_LDQ17
Llne D = th reshold AMPOUTL A5 | PL20D_7_C_LDQ17
UTe & B1 | PL35A_7_T_TLVDS_LDQ41
= = ouTs B2 | PL35B_7_C_TLVDS_LDQ41
H I h H I h DAC_OUT10 <ﬁ PL35C_7_VREF1_7_T_LDQ41
] ey CT| PL35D 7. CLDO4L
DAC_oUT11 &K DI | PL38BA_7_T_TLVDS_LDQ41
. . AMPOUT11 ) D2 | PL38B_7_C_TLVDS LDQ41
Ll ne n = Sl nal DAC_0uT12 <& E1 | PL38C_7_T_LDQ41
_ (@) AMPOUTI2 ) - PL38D_7_C_LDQ4L
. — DAC_OUT15 <‘Gs PL41A_7_GR_PCLK7_1_T_TLVDS_LDQS41
> c’ OW AMPOUT15 ) H5 | PL41B_7_C_TLVDS_LDQSN41
o DAC_OUT16 <3| PL41C_7_GR_PCLK7_0_T_LDQ4L
AMPOUT16 ), G3 | PL41D_7_C_[DQ4L
| DAC_0UT14 &&—F3| PL44AZ7_PCLKT7_1_T_TLVDS_LDQ41
AMPOUT14 > F5 | PL44B_7_PCLKC7_1_C_TLVDS_LDQ41
DAC_OUT13 &—F5 | PL44C_7_PCLKT7_0_T_LDQ41
AMPOUT13 D, PL44D_7_PCLKC7_0_C_LDQ41
> LFESUM-85F-8BG381C
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Low Voltage Differential Signaling (LVDS)
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FPGA (Dil

UTDCIF

PL11A_7_ULC_GPLLOT_IN
PL11B_7_ULC_GPLLOC_IN
PL11C_7_T_LDQ17

PL11D_7_C_LDQ17

PL14A 7 T_TLVDS_LDQ1]
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PL14C_7_T_LDQ17

PL14D_7_C_LDQ17
PL17A_7_T_TLVDS_LDQS:
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PL17C_7_T_LDQ17
PL17D_7_C_LDQ17
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PL20B_7_C_TLVDS_LDQ1I’
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PL20D_7_C_LDQ17

PL35A7_T_TLVDS_LDQ4:
PL35B_7_C_TLVDS_LDQ4
PL35C_7_VREF1_7_T_LDC
PL35D_7_C_LDQ41
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