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



Some consideration about measurements
and scans with the VFATZ2.

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

E. Oliveri I.N.F.N. Pisa — University of Siena RD51 4" Collaboration Meeting, CERN



Threshold Scan. Threshold scan for one channels of three triple GEM

The scan is performed changing automatically Acquired during the RD51 test beam.

the threshold for each acquisition step and the GLUED GEM GLUED GEM
results give you a fast information about your pa o /
noise condition in all the channels of the vfats. | === o e
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Threshold scan results for a quarter of T2 (10 Triple GEM) l’ﬂ‘ =



Calibration Pulse Scan.

Sigma Erf

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.
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Figure 2: The Calibration pulse amplitude
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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).

5.3 The latency register (LAT)

There is one 8 bit register used for programming the LIVIA latency into the chip.
Each bit represents one clock cyele of latency. The latency can be programmed from
1 to 256 clock periods (i up to 6.4us). The default setting is 1000 0000 (=128 clock
cyeles).

SIS [ Y s Y O A I O

i

Clear_b

Wi

Wal

Write address counter

Laé<7.ﬂ> is a programmable constant for LV1 latency (00001000 1n this example)

Subtract Lat<7:0>
from Write address i
(ie 12—8=4 in this example) f

Ral y :

T 0100 ¥

“ : 1
SRAM2 : : :
Wa2 + +
Write address counter 0001 L0010

seavapo ————
wa S I S

One example from the RD51 Test Beam:

Counts [%]

CMSGEM:Latency Scan with MSPL=1clk
Negative And Positive Monostable Polarity Comaprison

GLUED [Th=-530, I=727uA], CMSGEM [Th=-45, |=589.1uA]
1 N

. ArCO270/30 @ 3/5kV/cm vdrift 7 cm/us
08 | ... . Ar/CO290/10 @ 3kV/cm vdrift:5cm/us . . _

0 2 4 6 8 10 12 14
Latency [25ns]

(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.

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.



VFAT2 Threshold and Monostable Polarity

Playing with
threshold and

monostable polarity
is like playing with
your scope with
trigger level
(thresh.) and
negative or positive

Negative Threshold (YT1=YT2) &
Positive MM onostahle Input Polarity

K hanes DUTE . '
Threshold Wm Threshold

Comparator (NP, —]j

slope (monost. = NN | o S [ N
P Ol |—| Positive Palarity
) l\!-:mm.u.hl: P _—
L
Latency Scan with MSPL=1clk and Negatlve Monostable Polarlty Latency Scan with MSPL=1clk and Positive Monostabla Polarity . .
GLUED [Th=-50, |=727uAL CMSGEM [Th=-45, I=589.1uA] GLUED [Th=-50, I=727uA], CSGEM [Th=-45, I=580.1uA] idem for positive threshold
1 1 ' T T L T T T T T T T T i ! ! ! T ] ! T T T T T T T T
Pl f i —e—CLUSDINONZEROHIT {0 P 1 =—e—GLUEDMNONZEROHIT
i i —&— GLUED2-NON ZEROHIT A reany ypem: | —E—GLUEDZNON ZERG HIT
NEGAT'VE —¢t— CMSGEM-NON ZERO HIT POS'T'VE | —— CMSEEM-NON ZERO HIT
s —— GLUEDI-NON ZEROHIT | | | ._——GLLEDNON ZEROKT | |

“ ~POLARITY:
ENDING OF_ , E SIGNAL

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

Beginring of the Signa Latency scan performed during the
positve monostabe oty DD 1 t€SE beam on two Triple GEM
in Ar/CO2 70/30 (yellow) and ArCO2
90/10 (orange) respectively.




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.

= m=) Trigger L‘J
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c

DaCo W T1 commands
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Figure 2: Block diagram of the VFAT?2 chip.
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Figure 17: TDC System Setup. For this measurement we used a LeCroy 2228A TDC unit, setting
the full scale range to 500ns and using a resolution of 250ps. The coincidence of the discriminated
scintillator signals was uses as a TDC start signal and the S-bit (trigger output from the VFAT)
as the TDC stop signal. In this measurement we have to take into account the we have a clk
synchronization step between the comparator and the monostable output inside the VFAT.
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The stretching of the monostable (MSPL): very important for
not very fast signals

6 The Masked Monostable Block .
The pulse from the monostable can also be stretched over many clock periods.

This block basically consists of & clocked monostable. The length is progrimnmable as in table 19, If the monostable pulse is stretched (to

Figure 5 shows a block diagram for the channel from the shaper output through say X clock periods) it is possible that the output of the comparator returns below

to SRAMI. threshold and a second signal makes the comparator go back over threshold. Tn this

case the monostable output pulse remains high until X clock periods after the last over
Compuraicr ot threshold result from the comparator.
Shoper Mugosishle MEPulseLength{2 : 0} Function
i The MoneStable pulse length = 1 elock period {defanlt).
MOLE Clear b Mask ol The MonoStable pulse length = 2 clock periods.
Theshold f f f Wi wa nin The MonoStable pulse length = 3 elock periods.
011 The MonoStahle pulse length = 4 clock periods.
L The MonoStable pulse length = 5 elock periods.
101 The MonoStable pulse length = 6 clock periods.
— Phnesheid L1 The MonoStable pulse length = 7 clock periods.
Shapes (1 Shaper (NP 111 The MonoStable pulse length = & elock periods.
('\-lulp.ur.n-:ctl-'_-'_,—l— Comparator (WP, |_|

Table 19: Stretching the MonoStable pulse length.

wee | L LT wew [ L LTI
Monostable (0P —I—I— Monosubl: (WP —,—I—

Integration of the previous

distribution at different MSPL
TDC Measurement: Distribution and Latency

of the threshold crossing time

Figure 5: Block diagram of the masked monostable block.
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In this example the first
MSPL that guarantees
that all the signals are
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3CLK [75ns].
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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.

VFAT Dynamic Range for RP

VFAT Dynamic Range for GEM

Threshold range

Trim-DAC range

Recovery time from very large signals

P. Aspell CERN

Simulations of VFAT dynamic range
- issues

~18fC (5 MIPs)

35fC to 451C
(~ 2 MIPs pads, ~ 6 MIPs strips)
RP ~ 18 {C
Gem ~ 30 fC

~40% of dynamic range

~lus with a 100fC ideal input signal.

~10us following 10pC of ideal input
charge

0.8us for 1pC of GEM input charge

2007



A curiosity more than a measuremet:

VFAT2 & MicroMEGAS

E. Oliveri I.N.F.N. Pisa — University of Siena RD51 4t Collaboration Meeting, CERN



VFAT & MICROMEGAS together for the first time.

Faster....
CMSGEM and microMEGAS Latency Scan

CMS-MicroM-NON ZERO HIT

08

0.7
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II'u'ISPL=1 clkI

CMSGEM /
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MicroMEGAS

The Transit region / Drift
Velocity=

... {0dem) f (Femius)~ 57ns...

... +the VFAT internal
synchronization ...

.... gives 3clk.

Compatible with measurement.

Drift; 800V

Mésh:500V

Latency [25ns]

15 20

... but dangerous!

We loose the

channels in the

beam zone after a while!

SA: VPAT2 Waveform Cumulative

poto =

' | 1
100 120128

N |

] ] 1]
2% S0 75 100 125 150 175192
Channels

The channels
that disappear
in the beam
region have
been tested
directly an the
hiyhrid and
they are really
dead.

An appropriate protection circuit is needed (the one

used for GEM

is not enough).



The DAQ system for the VFATSs readout
for the RD51 test beam in H4:
A PORTABLE DAQ




Available software and reference people
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Available software and reference people
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Automated
Measurements:
Threshold Scan
Calibration Pulse Scan
Latency Scan
Simple Acquisition ...
and what you want (more
or less




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

Pads VFAT2 Hybrids Test B 2C-Power Failed; 27; DO[Binary +&]; 13; 3.9%

8.1% O [Sbit All Chs] AND
[Binary +&-] AND
[Scurve]; 4; 1.2%

PP T2 hybrids test result
+&-] OR [Scurve] OR

[Mask: 6: 1.8% for a bunch of ~300 chips

O [Data Packet: Hamming

Error, SEU, CRC]; 3;
0.9%
PADs AND STRIPs
hiean HR. errhean HR
O Passed; 276;83.1% B More Than 3 Dead i i i i Wi 351 @]
Channels; 3; 0.9% High Resolution Calibration Scan: Moirun | 35335095 L4
Test on 202 Hybrid That have passed the standard test Points )
Mean 31.210891 0.54603961
45 Median 31.25
L 31.307063 0.68648308
24581229 0.24066483
2 £.0423682 | 0.057919559
r| 017295292 0.016933118
r 0.12048685 0.68656733
g 40 an 026306794 03335284
% r 1 PADs
i Mean HR | _en Mean HR
g [ Minimurn 251 01
i E Maximur Im 39.633938 1.2
3 Surn 45432 77.400001
&] Points. 144 144
3 = E E Miear 3155 05375
_—— Median 31.55 08
3 £ i ﬂ i RMS 31.648361 0.585828
o E 5td Deviation 2.5019432 0.23381153
£ i i Wariance 6.2597188 0054667832
° iy StdEror | 0.20848527 | 0.019404288
‘(a Skewness 014106216 058026819
5 i Kurtosis | 0.25385575 017953725
= § o8 STRIPs
8] — Mean HR | _err iean AR
Minimur m 25.799999 01
Mairm ur im 34.400002 14
sum 1761.4 328
[ Foints 58 58
N Mean 30.368966 0.56724138
20 - e Median 305 05
0 50 100 150 200 250 300 350 Fws | s0.sa3es | 062714867
Std Deviation 21427322 0.25778267
Wariance 45913015 0.066451902
Serial Number Std Error 0.28135453 0.033848522
Skewness -0.31778102 0.55919832
Kurtosig. -0.54006727 0.43190429

Calibration Scan result

for a bunch of ~200 chips
s . M automatically measured during the

Hybrids test set up in the INFN Pisa bonding lab. testing procedure

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



thE enD

Feel free to contact me

oliveri4@unisi.it

(if you can read my address!?!)

If you need it, you could find documents about VFAT2 and TTP on my public dfs area:
https://dfs.cern.ch/dfs/Users/e/eoliveri/Public/RD51-4thCM/

bacKuP

E. Oliveri INFN Pisa — University of Siena RD51 4t Collaboration Meeting, CERN



The VFAT2 Trigger: the available patterns

Trighlode(2) | Trighlode{1) | Trighlade() Function
] ] ] No Trigger (default)
1] ( 1 One sector
(51) Groups of
1] 1 1] Four sectors . =
(81 to S4) consecutive | GEM mode channel assignoent
0 1 1 E;;_';l]T ey channels or ... [ Sector || Channel assignment to sector
(S1 to S8) T[28 5276 100
1 X X GEM moile Sl I U e 101
(51 to 58 as defined in table 10) G 3054 |78 102
R ENER R 10
&2 o1 A2 | 66| R0 104
Tabde 9 Trighlode functions. O] 33|57 | 8L 105
10| 34 | G5 | =2 ILILH
Sa 11 ] 35 [ 549 | =3 LOF
12 | 36 | 60 | =4 10
13| 37 | 61 | 55 L0k
54 14 | 3% | 62 [ =6 1101
15 ] a9 | 63 | &7 111
1| A0 | d | =e 112
the GEM mOde 50 17| 41 | 65 | =4 113
channel assignment 15| 42|66 |00 | 114
that in the TOTEM T2 RIS
K — S 200 4d | o | U2 116
Trlple GEM detector a1 | 4 | go | o 117
gives this trigger 22146 170 (94 118
57 2147 | TL | UA 119
pattern ou |48 |72 06| 120
e an 1 40 | T3 | 07 191
e 1 S8 |26 | 50| 74| 08 129
[104 Meta-Pads] [120 pads] o7 [ 51 | 75 | 09 123

Table 10: Sector configuration for the GEM mode.



