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The VMM3 readout chip
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VMMS3 architecture

Neighbouring
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VMM3 data readout

For each channel:

e
PULSE
Peak Amplitude (PDO) __— 1= ADC
TAC stop
(TRO) S l__—P ADC
. CKBC
Clock with Counter Il I'l Il I Il '
I ] conversion done, memory latch, channel reset
min width 10ns
CKTK M M M -
19 ck
el JuUl Tl T

19 bit (flag,a0,a2,a4,p0,...,t18) nextevent
DATAO (flag,addr,ADCs)

it(thr,al,a2,a5,pl,...,t19) nextevent
?]ZZE ee==1 P

DATA1 (thr,addr,ADCs)

Event Flag Over threshold flag



Output data format

UDP Ethernet packages
Monitoring using Wireshark plugin

Rk Frame Counter: 25157184 (25121554 )

e iammeEm W Data Id: VMM2 Data

BRI W o MAs WA b e i S VMM2 ID: 0O

e i SRS Timestamp: 17819015206 (1781639360)

BRL B, o, teie e A aw B b Hit: 1, ch: 29, bcid: 1934, tdc: 51, adc: 32
Pun G o e e b Hit: 2, ch: 30, bcid: 1935, tdc: 41, adc: 815
BRI M A T il e o D e b Hit: 3, ch: 31, bcid: 1934, tdc: 52, adc: 32
BE e e e b Hit: 4, ch: 32, bcid: 1935, tdc: 50, adc: 896
E : 5'._: :: : _‘E .:‘: b Hit: 5, ch: 33, bcid: 1934, tdc: 60, adc: 32
48




Output data format

Data in .csv file, hdf5 format also possible

FEC, VMM number, SRS Timestamp, Channel,
BCID, TDC, ADC, Over Threshold Flag

[ NON | | Run78 VMM3_2017-08-15-14-02-55.csv ~
TUT AUY Lo LY. YL.Jda Loy

# fec, chip_id, srs timestamp, channel, bcid, tdc, adc, overthreshold
2031190019, 51, 1806, 96, 94, ©
2031190019, 52, 1806, 56, 224, 1
2031190019, 53, 1806, 60, 208, 1
2031190019, 54, 0, 0, 80, 0
2052423683, 21, 445, 88, 107, 1
2052423683, 22, 445, 104, 49, 0
2052423683, 19, 445, 112, 52, ©
2052423683, 20, 445, 95, 96, 1
2093744131, 51, o, @, 79, 0
2093744131, 40, 3458, 96, 219, 0
2093744131, 41, 3458, 117, 73, 1
2093744131, 42, 3458, 88, 67, 0O
2093744131, 43, 3458, 74, 80, 0O
2093744131, 44, 3458, 78, 139,
2093744131, 45, 3458, 64, 205,
2093744131, 46, 3458, 81, 179,
2093744131, 47, 3458, 98, 100,
2093744131, 48, 3458, 111, 94,
2093744131, 49, o, 0, 91, 1
2093744131, 50, 0, 0, 86, 1
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, 2093744131, o, 0, @, 73, @

, 2093744131, 1, 3457, 72, 118, 1

, 2093744131, 2, 3458, 88, 570, 1

, 2093744131, 3, 3458, 82, 480, 1

, 2093744131, 4, 3458, 121, 302, 1

, 2093744131, 5, 3458, 130, 0, ©

, 2093744131, 6, 3457, 88, 158, 1
2093744131, 7, 3457, 75, 64, @



Test beam in July

« SPS muon beam in
CERN North Beam area

- Standard triple GEM
detector

- First Data taken using
one VMMS3 hybrid

+ Goal for August test
beam:

- Take data using two
hybrids in two
different dimensions
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\
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Set-Up test beam in August

2 Hybrids (1 X, 1Y) 3 Hybrids (2 X, 1Y)




Hits vs Channels

X - two hybrids Y - one hybrid
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@ Channel trimming to be performed
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Muon Spill - Dual data

VMMO
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Pion spill

2500 SRS Timestamps < 80s
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SRS Timestamps

- Overflow of SRS Timestamp every 13
seconds

e L 4 ]

4293492740,
4293492740,
4293492740,
4293492740,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,
441286661,

-
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B B B b R

S R B R R R R B B e e e

42038501044

26,

]2

| Run78 VMM3_2017-08-15-14-02-55.csv

e B B
3085, 65, 93, 1
3086, 137, 94, 0
3085, 71, 96, 1
3085, 68, 48, 0

3596, 49, 512, O

3597, 75, 282, 1

3597, 90, 240, 1

3597, 138, 113, 0

3598, 101, 417, 1

4079, 80, 48, 0

4079, 78, 98, 1

4079, 87, 115, 1

4079, 88, 48, 0

472, 100, 58, ©

472, 88, 128, 1

472, 86, 103, 1

472, 80, 43, 0

1353, 97, 48, 0

1353, 97, 64, 0

1353, 102, 83, 1

1598, 93, 59, 0

1598, 83, 114, 1

1598, 85, 97, 0

2405, 112, 59, 0

2405, 125, 112, 1

2405, 98, 61, 0

4293591044, 42, 3099, 63, 78, 1
4293591044, 43, 3099, 64, 58, @
4293591044, 51, 3193, 94, 58, @

IMQ4 10 IR 1

(Short-term) Solutions
e manually remove all out of place data

P e

OO OO O ® I 1 1 1 1 R

4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
4278910981,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
415432710,
4278976517,
4278976517,
4278976517,
4278976517,
4278976517,
4278976517.

12,
55,
56,
57,
58,
59,
11,
12,
13,
14,

55,

56,

57,

43,

44,

45,

30,

31,

32,

54,

55,

51,

52,

53,
27,
28,
29,
42,
43,
44.

High data rates during run in pion beam

| Run78 VMM3_2017-08-15-14-02-55.csv

2065, 72, 99, O
2081, 106, 48, 0
2081, 124, 79, 1
2081, 131, 131, 1
2081, 131, 141, 1
2081, 107, 62, 0
2465, 90, 75, 0
2465, 79, 171, 1
2465, 72, 145, 1
2465, 111, 77, ©

4083, 55, 84, 0

4083, 73, 90, 1

4083, 72, 48, ©

497, 68, 62, O

498, 67, 128, 1

498, 106, 85, 0

1382, 112, 37, 0

1382, 112, 72, 1

1382, 105, 53, 0

2013, 95, 142, 1

2013, 93, 64, 0

2013, 96, 49, ©

2013, 90, 112, 1

2013, 75, 225, 1
4020, 97, 96, O
4020, 88, 125, 1
4020, 71, 65, 0
4021, 97, 31, ©
4021, 96, 85, 1
4021. 104. 80. 0

e add a UNIX Timestamp, change SRS settings, change to hdf5 format

16
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BCID Structure

N evesits

_I T T 1 T T T 1 | T T T 1 | T T T 1 | T _T T T T T 1T T 17T T 1T 1T | T T T T 17 T 1T 1T T 1]
2000 L August test beam VMMO VMM1
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B » 6000 VMMO
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‘ 3000 —
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BCID

« BCID 12 bit: range 4096 * 50 ns = 205 us
* Data has to be read out with
>= 5 kHz trigger rate to avoid overflows

Spike followed by trough
multiples of 64 (not always present)
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TDC - Structure
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TDC - Spectra for
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TDC - Averages

10N

flat, uniform distributi

Expected

£
m 2
— o
% nES
T o© Il
|..n...v S 1 e
- S o E
7] N g =
rs o282
oD 0P E
L 352273
< £OFQ
_________
o o o
S @© ©
[ — —
TTTTTT]TTT]TTT ©
- 3 <
N g
- <
[&]
— =
«
o
— Irs)
0
o
— o
e
| €
©
[
| o "
'] NS
I ©
|.m =
B3 S8
380
-5 s8Q (=)
< 2S5E 0
______________ o Z
o o o o
S @ © o
[aY) — — [NN]
)

oal uesiy



Known issues with the VMMS3

TAC voltage ramp has a pedestal
Only explains shift

Currently no explanation for differences in
TDC Range

Pedestal might vary between chips and
channels

TAC stop
(TDO) |

CKBC M M M M M gl

g
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Total cluster charge (sum of ADC)
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Cluster size in x and y
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Time difference between clusters in x and y

clusterTimeX-clusterTimeY {clusterNumberX==1 && clusterNumberY==1}
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