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The first day....The first day....The first day....The first day....

The first week....The first week....The first week....The first week....

The first month....The first month....The first month....The first month....

The first year...The first year...The first year...The first year...

But at the end you will But at the end you will 
be a friend of the be a friend of the vvFATFAT22!!
But at the end you will But at the end you will 
be a friend of the be a friend of the vvFATFAT22!!

Dear Paul, this is obviously a joke. Please, apologize me.



Some consideration about measurements  
and scans with the VFAT2.

All the measurements shown are referred to TOTEM 
Triple GEM or RD51 test beam Triple GEM
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Threshold Scan.

GLUED GEM GLUED GEM

CMS GEM Shielded
GLUED GEM

Threshold scan results for a quarter of T2 (10 Triple GEM)

Threshold scan for one channels of three triple GEM
Acquired during the RD51 test beam.The scan is performed changing automatically 

the threshold for each acquisition step and the 
results give you a fast information about your 
noise condition in all the channels of the vfats.



Calibration Pulse Scan.
The scan is performed 
changing automatically 
the charge injected by the 
calibration pulse. This 
measurement can be 
performed only on few 
channel per scan, but the 
result is very precise and 
it can show you for 
example the correlation 
with the capacitance of 
the readout electrode.



Latency Scan ( with Beam or with the internal calibration pulse).
The scan is performed changing automatically the latency fo the vaft (i.e. the memory cell read when a trigger 
is sent to the VFAT2). 

(0.4cm (transfer gap)) / (5cm/us)-(0.4cm) / (7cm/us)~ 80ns-
57ns~25ns
Considering the different gains and VFAT internal 
synchronization, this is compatible with the measurement.

50ns

Ar/CO2 70/30

Ar/CO2 90/10

One example from the RD51 Test Beam:
This scan (performed with beam) is necessary to define the right latency that you have to wrote on 
the VFAT2 register, but it is also useful to get timing information.

Ar/CO2 70/30 @ 3.5kV/cm vdrift 7 cm/us
Ar/CO2 90/10 @ 3kV/cm vdrift 5 cm/us



Playing with 
threshold and 
monostable polarity 
is like playing with 
your scope with 
trigger level 
(thresh.) and 
negative or positive 
slope (monost. 
Pol.)...

...and if you use them properly 
you could get information 
about your signal (the duration 
is one example)

trigger level

Neg/Pos Slope

Latency scan performed during the 
RD51 test beam on two Triple GEM 
in Ar/CO2 70/30 (yellow) and ArCO2 
90/10 (orange) respectively.

VFAT2 Threshold and Monostable Polarity

idem for positive threshold

POSITIVE
POLARITY:
ENDING OF THE SIGNAL

NEGATIVE
POLARITY:
BEGINNING OF THE SIGNAL



Timing Studies: using the fast-OR outputs of the VFAT2 ...
The  8 fast s-bits of the VFAT can be used for an analysis of the timing properties of the 
detector.  

Time distribution 
of the delay 
between 
scintillators 
coincidence and 
an high level on 
the s-bit output 
during a test 
beam 
measurements. 

FAST 
OR 
Trigger 
lines 
S1...S8



The stretching of the monostable (MSPL): very important for 
not very fast signals

In this example the first 
MSPL that guarantees 
that all the signals are 
collected is a MSPL of 

3CLK [75ns]. 

TDC Measurement: Distribution
of the threshold crossing time

Integration of the previous 
distribution at different MSPL 
and Latency



Again for signal like the ones of GEMs detectors:
When you look at the specs of the VFAT2 you have to take into 

account aspects concerning your signal properties (if they are different 
from the silicon ones, you have to rescale the specs. properly). 

One example: the dynamic range and the recovery time.



A curiosity more than a measuremet:

VFAT2 & MicroMEGAS
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VFAT & MICROMEGAS together for the first time.

Faster.... ... but dangerous! 
We loose the channels in the 
beam zone after a while!

An appropriate protection circuit is needed (the one 
used for GEM is not enough).



The DAQ system for the VFATs readout
for the RD51 test beam in H4:

A PORTABLE DAQ



VFAT Controller

TOTEM Monitor: data analysis

CMS/TOTEM

TOTEM

OS LINUXAvailable software and reference people

Access to TTP, VFAT registers
and standard acquisition



Access to TTP Registers
Access to VFATs Registers

Automated 
Measurements:

Threshold Scan
Calibration Pulse Scan
Latency Scan
Simple Acquisition ...

and what you want (more 
or less)

CERN
TERA
INFN Pisa/Siena
GDD group

OS WINDOWS (LabView)Available software and reference people



Pads VFAT2 Hybrids Test

Passed; 276; 83.1% More Than 3 Dead 
Channels; 3; 0.9%

[Binary +&-]; 13; 3.9%

[Data Packet: Hamming 
Error, SEU, CRC]; 3; 

0.9%

[Sbit All Chs] OR [Binary 
+&-] OR [Scurve] OR 

[Mask]; 6; 1.8%

[Sbit All Chs] AND 
[Binary +&-] AND 
[Scurve]; 4; 1.2%

I2C-Power Failed; 27; 
8.1%

TTP: if needed, it can be used also as a tool for an 
automated chip quality test (Linux OS).

T2 hybrids test result
for a bunch of ~300 chips

Calibration Scan result
for a bunch of ~200 chips 
automatically measured during the 
testing procedure

TTP

Hybrids test set up in the INFN Pisa bonding lab.

Well, I know that we like to see particles and not to test chips!!! But if you have to do it, you can. 



bacKuP

thE enD

Feel free to contact me
oliveri4@unisi.it

(if you can read my address!?!)

E. Oliveri INFN Pisa – University of Siena RD51 4th Collaboration Meeting, CERN

https://dfs.cern.ch/dfs/Users/e/eoliveri/Public/RD51-4thCM/

If you need it, you could find documents about VFAT2 and TTP on my public dfs area:



The VFAT2 Trigger: the available patterns 

... the GEM mode 
channel assignment 
that in the TOTEM T2 
Triple GEM detector
gives this trigger 
pattern 

Groups of 
consecutive 
channels or ...


