Local Station:
the data read-out basic unit

for ARGO-Y BJ experiment

Glovanni Marsdlla
University of Lecce and INFN

May 25-31, 2003 G. Marsella - La Biodola, Elba, Italy



Front - End




Shower Development
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Shower reconstruction

m Space — Time
reconstruction
m 18480 pixels
Mk Al v m <1° angular resolution
=> Good time
resolution

The same event from such a point of view
to appear as a plane
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YBJ-ARGO Channels

Strip PAD Chamber Cluster
147840 18480 1848 154
1 8 10 12
Strip/PAD PAD /Chamber Chamber/Cluster
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" A
Signal Output V Vv FrOﬂt End

(8ch) ®r
the chip \ Signal Input z [
100 | T nS
. J | . ' : | —>
Vo = 300mV
GaAs MESFET Ir = 1~ 2ns
tw = 10~20ns
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Diagram of LS

T
o ‘ Test
3 | | | R
— m Dataaretransferred at arate of 160 Mbit/s (16 i eset
g | bit word in 100 ns) on a 75 m copper cable
O Recelver 0 m— Mt
-~ And ‘DATA
7 8 10" 12 Multiplicity 16hits
Channel N
Common
i 0— Stop
1] 1]
Fan DC Power Initial
Unit +5V/45A -5.2V/5A +5V: GPC225-5
T @ 5.2V GLC65-5
AC100-220V / 2.5A +5V /3A -5.2V [/ 3A
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" e
PC225-5 (CONDOR)

SUBCIDIARY INDUSTRIES
ASSEMBLED IN MEXICO

| ocal Station ) B
\ / J

r
-
OUTPUT TB2
PIN RATINGS ' g
12,78 +5V | 45A B
3456 COMMON h
= |

+5V, -5.2V DC Power

225W WITH 26 CFM AIRFLOW

Plug & Switch

. EEEEEE
IESBEE

" | AC 220v Power Back Panel / TD(-:,_Q

Fan Unit (3Fans) DC Power for Det.
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—iagram of Recalver (2)
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Data Structure

START 0000 1010 1010 1010 OXOAAA
EV_NO. Created 0111 0000 XXXX XXXX OX7OXX
EV_NO.TDCO 0100 0000 XXXX XXXX OX40XX
TDC_DATA 0010 OXXX XXXX XXXX OX2XXX
TDC_ADR 0000 000X XXXX XXXX OX00XX
EV_NO.TDC2 0101 0000 XXXX XXXX OX50XX
TDC_DATA 0011 OXXX XXXX XXXX OX30XX
L ocal Station TDC_ADR 0001 000X XXXX XXXX OX10XX
Data Format EV_NO.TDC3 0101 1000 XXXX XXXX OX58XX
TDC_DATA 0011 IXXX XXXX XXXX OX3XXX
TDC_ADR 0001 100X XXXX XXXX OXIXXX
TDC_DATA 0011 IXXX XXXX XXXX OX3XXX
TDC_ADR 0001 100X XXXX XXXX OXIXXX
STRIP IXXX XXXX XXXX XXXX OXXXXX
STRIP IXXX XXXX XXXX XXXX OXXXXX
STRIP IXXX XXXX XXXX XXXX OXXXXX
STRIP IXXX XXXX XXXX XXXX OXXXXX
SsToP 0000 0101 0101 0101 0x0555
WORD_COUNT 0000 0000 0111 111 OX007F
PARITY IXXX XXXX XXXX XXXX OXXXXX
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Trigger

Wide range of fundamental

S et - issues in cosmic ray physics
§ 08- . % B=300Gev . Trigger must be ableto select:
‘E us- . < <+ B=TTeV T mEvent density
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Trigger

CLUSTER

CLUSTER LOGIC
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Low Multiplicity

Low Multiplicity

= 2 sections (65 LS each)

1T T T 1T 1
m;m‘ Lo;m‘ zomd Low Lows "‘ﬁ““ 6 LOWM boards
F Z\F ﬁ’x ﬁﬁ N\ ] g = 2 SLOW (sum of LOWM)
T =  1TLOW (total sum of lowm)
718911011 JL
- S A mwj;
o Fast Trigger
1 % ? ;‘ 3 T m 12 CLUSTER each module
$ 4& 4& JL_ ST => 3 SUPERCLUSTERS for
g}ummmm : Fast Trigger
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High Multiplicity
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High Multiplicity

2 sections (65 LS each)

4 HIGHM boards in parallel
(7,16,32,64)

1 THIGH(total sum of HIGHM)



" A
Trigger

3 different trigger logics based on LM and HM from LS. Hardware is implemented
as synchronous pipelineswith a common clock at 33 MHz

1) Low Multiplicity

Trigger when programmed threshold of fired PADs is exceeded on the entire
carpet

2) Density Trigger (Fast trigger)
4 CLUSTERs make a SUPERCLUSTER. It triggers when exceeded a
programmable

threshold (in the LM scheme)
3) High Multiplicity

Trigger when a programmable number of CLUSTERS with a specific
multiplicity (7,16,32,64) is exceeded

All trigger are handled by a TRBOX which can mask or combine them (And
and OR) to define topological triggers
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Functionality Diagram
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Conclusions
m The Local Station and the trigger system

are working successfully in Yangbajing.

Some upgrade are planned to read
analogic big pads
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