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2.2.4.2  Monitored Drift Tube chamber (MDT)
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2323 TTC
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01 TTCooooooooo

BC Clock Bunch-Crossing signalJ 40MHz 000 0000000000000

L1A CTPOOOOOOOODO Levell Accept

BCR Bunch Counter Reset0 BCID OO0 000000

ECR Event Counter Reset0 L1ID 00000000

EVID(L1ID) | EVent IDentifier0 RODOROBOUOOOOOODOOOOOO

BCID Bunch-Crossing IDentifierD RODOROB OO LevelllD OO OOOOOO

TTCOOOOO partition 0000000000 partition O TTCvil LTP(Local Trigger Processer)d
TTCvxORODbusy 00O 0OO0ODODO 40000000

LTP O partition 000000 TTCOUOODODOODODOOODODODOLHCOODO 40.08MHz O BCOOOO
000 88.924py sec 0 ORBITOOOUOCTP OUO LIAOODOODOOOOOLIA O ORBIT O TTCvi O
0000000000 TTCvwxOOOOOOO

TTCvi OOOOO L1IADOOOOOO TTCvx OOOOOTTCvx OO0 OOO0OODOOOOOOOO

*TGCOD RPCOOOODODDOOOODODOOOONONDOONOONOOOODOOOO
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000000000000 00000ouooooooO TTCrx O0O0OO0O ASICO Application Specific
Integrated Circuit0 0000000 TTCvi OO TTCvx 000000000 A-Channeld B-Channel O 0O
0200000000000A-Channel 000000000 L1IAOOOOOODOB-Channel 00 TTCrx
gooobodddddooooooooooooobbboboobbobbobobbo0dddodouooo o
0000000000000 o0o0o0O0oU0UOTTICx 0000000000 DO0OO0OOODODOOOOOOO
oooooooooooooo

OOORODbusy 0000 D0O0OOpartition 00000 RODOODO busy UO0OOOO LTP OOOOLTP
000000 busy O CTPOOOOOO

bus
LHC =
clock
clock
orbit
MUCTPI RO bUSY
N Ach, Bch
clock
_ / to TTCrx on ROD or busy from RODs
Calorimeter LTPs Front End electronics

0 2.20 TTC O partition

TTCviO LTPO TTCvxORODbusy 0 400000000000
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3 Thin Gap Chamber (TGC)

O000ooOO0o00oooooooooooooo TGCOOOOOOoOoOOOO

31 TGCOOO

TGCO ROOODOO WireDeOOOODO Strip00000000O00O0OOOO MWPCOOOOOO
ooooooooOoooboo0100000000003+2+200000 EIOOO FIOOOOOOOOOO
0000000000000 oODUooOoO(oD 3.6)0

Oo00000oo0ooDo0o00000000 14AmmO0000WIireODOO 1.8mm0O 600 310000001
0000000000 320k00000000000 (COgm-pentan) O (55:45) 000000000000

HighVoltage 0 2900 0 000000000000 O Timejitter 0 2000 25nsec 0000000000 cm
gopboooo

1526

cathoclie strip

1250

GasTn Gas=CO2(55)m-pentanc(45)  Gas Out
1.5m

HV=2.9kV

anode wire AuW wire ¢50

Sn/Zn Solder

FR4 parts

“Carbon Surface

wire support

button support

IMQ /em?

—
30cm FR4 wire support width7mm

ceramics button type wire support ¢ 7mm

032 TGCOOOOOOO
00000000000000000000000

gooooOoO0boO0o0oooOoO0oOoO0bOoOnoo
031 TGCOOO

00000eDDOO Strip000D00O000DODOO
ROOO Wire0OOOOWireO Strip0000
oooooOoooooooo

TGCOOOOODOOD 340000000000WIre 50p mOOOOOOOOOOOODOOOOOO
0000000000 0DOO00U00O00D0O000O000O0U00O00DOO0D0DO0OU0 FRAODOODOOO
gogoogoooooooooboooodoooooLbbobbbbbboddooobbbbboog

Strip0 0000000000000 0000000O0O0D00OO0 ATLASOOOOO0OOOOoOoooooo
goboooboooobooobooono

¢ 99% 000000000
e 25nsec 000000000
e 1C/emOD00OD0
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e 1kHz/em?> 00D DOODODOODO

Ancde Readoul

Pick-up strip HV:+3.1 kV-
Graphite la f\_ '
raphite layer II,L ’—l>—’ Cathode Readout

—
IF%

4] 1.8 mm
. /va . . . Io—“—D—)V' 28mm —

50 pm wire 1.4 mm -6
__hl 18 mm .
\ " Carbon
1.6 mm G-10 50 um \,ﬂ‘;‘(é 16 mm G10
033 TGCOUOOOOUOOOOO 034 TGCOOOODO [19]

0000000 1. 8mm0000000O0O0OOOOO 0000000000000 000000D0000DD00O0 StripO

14mm 0000000 oooooooooo

TGCOOODDO0OO0OO000 350000000000 Doublete 0000 Triplet 000000000000
0000000000000000000000000000000000000000000000000
00000000D000000000000000000 1/2(Doublet)d1/3(Triplet) 000000000
00000000000 200300000

Gas Valurne +Hv +Hv +Hv Gas Volurme +Hv +Hv Gas Volume
Anode Wire Anode Wire
Au—coated W Au—coated W
Honeyeamb Honeycomby Honegcomb
© FHoneycamby | FHapeycomb] FHeneyeamb
Cu Skin . . Cu Skin i Cu Skin
NN 7 1|'|I.' A i ' Iln' T 7 '.II i
LAl i i | "
==\ SEN [/ 3FE =SFEN /=
v / V VWP ! \ \
G10 Carbon ll",l’JiUIl' Carbon l",LClll’ Carbon G10 Carbon Hlliiﬂ.fll Carbaor G0
Cu Strips L— copper —  L-cu strips Cu Strips—l' Cu Strips

0 3.5 TGC O Triplet(O )Doublet(0) OO
TGC O Triplet O Doublet 000000000000 Triplet 0000 Wire 0000 Stripd Doublet 00 00O

Wire 0000 Strip00000

23



TGCOOOODO 3.60000000000TGCOOOOODOOOOOOOOOOOOOO

00000 EI(Doublet) O FI(Doublet)0 00000000 TGC1(Triplet)0 TGC2(Doublet)d 0 0 0O

TGC3(Doublet) 000 DOO0D0OO0D0O*OTGC30O0000000000000O000 PivotODOOOD
oooooooon

B Rack

3-station Coin.
Yindow +/- 20

I | L [T sk -

0 2 1

036 TGCOYZOODOOODO [1]

0000 EIO FIDTGC1IOTGC20TGC3 000000000

TGCO RODODOOODDOOOOD 100 Forward 000000000000 EndecapO00O0000O0O
Endcap 00O 0O Doublet 0 BigWheel 0O DOO0OO0O0O 500 Triplet 0 400EIO 10000000OEID
00000 3900000Endcap000000000DODOOOO0O0OO0ODOODOODOOOSDO0O0O0O0O0O
0000 ESOE40E3DE20E1 0000 Triplet 0000 E40E30DE20E1 00000

e 000000 000000 00000D000TGC O BigWheel 0 Forward O 240 Endcap O 48 00 O
EIFTI O Forward O 240 Endcap O 21000

0000000000 380000000 1/1200 (Forward:20 Endcap:4) 00000

*4 SmallWheel 000000 0EI D Endcap Inner 0 FI O Foward Inner 0000000000000 BigWheel
*5 TGC1O0TGC20TGC3 0000 MIOM20M30OO0O0O00O0
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10+
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TGC30TGC200 Endcap 0000000000000

40000000000

-10 -
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1}§a§;“lﬁ 1\ ‘abl'
Rees HRSES

.........................
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0000000 1/1200000 010000000000

000000000000 stationPhi 0000TGC1 O
000000000000 00O0000O0DOO 1/800
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RIS 3

039 TGCEIFIO Rx @00 [1]
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TGCOODOOOOODOODOOOOUOOUOO0ODO0LO »p0O0O0O0ODO0ODO0ODOODOOOD (DODODOOOD) (O
3.10)0000000Doublet 0O 1/2ch0 Triplet 00 1/3¢h0000000000O0O0ODOODOOOO
oono
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.
'
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0 D D
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i
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i
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Readout Segments Readout Segments

0310 TGCoOOoOoOoooo

goooooO0oOoO0ooOo0OoO0O0OO0O0O0O00O0O00O0O0OO0O0DOO0O0O0O00000O0O

O 3l1i1oo0o0oo0o0o0o00000000O0O0COOOCOOOOOOOOOOOOOOOOOOOOOOO0O
gobooooooooooooobooooboooobo0ooooooooOooooDbDoooDOoOooDboboOooon
ooo00o0oooO0oo0ooooO0o00ooO00ooOoO00oDoOoOO0O00ooODOO0O0 WireOQOOOOOO
00o000ooooooooooooooooooo0oo0o00ooo wiredOOOOooooooooooO
0000000 ooU0o0ooUo0ODO Strip000000O0O0OOOOOOOOOOO
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TGCOOOOOOOODODO TGC3U HtOOOOOOOOOOOOOOOOOODOODODODUOOOOO
TGC20 TGC1UOO HtOODODODODOO (0DODO0DOOD Delta00D0)0D0D0D0DO0OO0ODOOODODOO
gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOoOoOoDbOoOoOon
0 (021100 3.600)0

O000000WIireD Strip000000000 3outef40 000000000000 O0O0OOOOOOO
0000 TGC30 1/2ch00000000 Deta00DO0ODOOOOODOOTGCIOOOODOOOOODO
00000000 HighptOODOOOOO Highpt 00000000000 Lowpt0OODO8hOOOOOO
Delta000OOODO0O0O0DO00OOODODO WireOStripO RoO000000D0O0O0OODeltal 00000
000000000000 000D00O0000D000D0O000DD ROI(Region of Interest) 00O O 8ch x
8¢ch 00000 TGC30DOOOO CTPOUOOODODOOODODOODO(O 3.12)0

straight line toward [P,/ Muon track

T Ophi | M3 (doublet)

Dr.

Pivot Plain

| wire

3-out-of-4 @

A N

M2 (doublet)

High-P,—

Y . |.
r-phi coin.
—1 W)
SL
II strip ‘ I
3-out-of-4
wire iSLB LB N
p ; 2-out-of-3 ]
Interactoin M1 (triplet) H
Point strip HP
et ——1-out-of-2
S_B_|
L

0312 TGCOOOODO
SLBO TGC30 TGC20 40000000000 TGC1O 3000000000000 0HighptOODODOOODOODDOODO

O0OSLO ROeOOOOOODOOOOOMUCTPIOOOOOOO
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32 TGCOOODOOOOO

TGCOODODODODOODODOoOOoOooooooooooooo

LRt On TGC chambers Big Wheel edge Counting Room
PS-Board HSC(VME) crate VME64 crates

Trigger crate
— PP |__,|SLBASIC ;
delay 3/4 Coin. H-Pt Trigger
Sect
B BCIDiy| Readout y wire ector (s MUCTPI
e/ N W Logic
delay /
BCID L HePt |
Doublets L strip Readout crate
Readout
N I f ROD ROB
ASD \ —
PP | |SLBASIC ssw U
delay 2/3 Coin. ’
BCID; Readoyt I /‘» B EED
PP | I
_D ‘é‘f;'?g HSC | ccl Control

Tnplgt 2 I

TTCvi TTC
CTP

/I” Service PP

ITTC signal fan-ou
to PS-Boards

0313 TGCOOODODOoOOooO

gooooooooooOoOoDOOOO0OO0OO0O0OO0O0O00O0O00oO0OoOoooOoooooOoDoO

TGCOOOOOOOOOOD 3.13000000000000D00000000 ASD(Amplifier-Shaper
Discriminator) D0 0000000000000 D000DOPatchPanel 000000000 DO0OO0DOOOD
SLB(SLave Board) 0 0000000000000 0O0O0OO0OOOOOOOOOOODDO

0000 SLBOOOOOOOOO0OO0OO0ODOO 25nsec0000000000000O0O30utof400000
O00OU000O0OO0OHighpt 00OO0OO0OO0ODOOOOOD TGC2O0TGC3 O TGC1OOODODOOODOODOOOODO
SLOO0OO0ODOO0OO0OO0OR-¢O000000000D0O0PtOO0OO0O0OO0O000O0O000DO0O00O00O0
ROID CTPOODOOOOODODOOODOD (DODOOODOD)O

Levell 00O OO0DOO Levell Aceept(L1A) 000000000 DDOO SLBOOOODOOOODOOO
0000000000 TGCOOO 25nsec 0000 (Previousd CurrentO Next) 0000000000 DOO
00000000 SSsWOoooooooOooooooo0O0o0oo0oo0ooD RODOOOOOO (DOODOODD
00)o

3.2.1 Amplifier-Shaper Discriminator Board(ASD)

ASDOODOUOO0D0OOOOODOOODOUODOD (ThresholdDO)0DOOODO0OOODOOOOOOOOO
0000000000000 0000000000000000O0000000D (DOO0O0ODO)00O0OD
0000000000 1lchip0 400000000D000O00D 400000000000 (100OO 16¢h)D
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0 3.14 ASD

0 3.15 PS-PackDODOOOO
Chip[l 400000000000000 16000000 PS-Borad 0000000000 ServicePathcPanel OO

00 Wheel 0ODDOO0O0DODOOOO

3.2.2 PS Board (PSB)

PSOOOO PPASICO SLBASICOOOOOOO0OO0OO0OOOOOOOOEndcap O Forward 000 Wire
OStrip0 0000000000000 0O0BIgWheel0OOOOOOOOOOO PS PackOOO Wheel O
0000000000000 oOoOoon (0 3.15)0EIFI00 PSBoard DO DODOOOOO SSWOOOODO
gboobobobooooooobooDg

3.2.2.1 Patch Panel (PP)

03160 PPOOOOODODOOODOODOOPPO TOF(Time Of Flight) 000000000 DOOOOO
goboooooooooooobooooood

3.2.2.2 Slave Board (SLB)

O 3.17 0 Doublet0 O 3.18 O Triplet WireO O 3.19 O Triplet Strip 0 SLBOOOO00O0O0OO0O0OO
goobooboobobooboobbobobooboobboobUoobDbooboobbooo

SLBOOOOOO0OOOOO0OO0OO0O0OO0O0OO0O0O0O0OO0O0OO0OO0OO0ODOODoublet00 3outof40000000O0O
Triplet Wire O O 2outof30 Triplet Strip O loutof2 0000000000000 OOOOOOOOOOODO
0000000000000 0O0D0O00D0O0OD0UO0 (Delta)DODOODO HighptOOODOODOOODODO

0000000000 000oooU Levell 00000 HitOOOOOOOLIAOOOOOOOOOOO
00oooooooooooooooooooooon SSswoooooooosswooooooo 200bit O
0040bit 0000000000 160bit0 HitOOODOODODOOOOOOO
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M 32 Step Variable Delay a—'

i
I'°>—|—-| 32 Step Variable Delay a‘l““s“l an}l—»
— T T T T TN TIITTTRT ‘ ﬁ‘
Bypass L1
>—|—-| 32 Step Variable Delay -IMASKI EICIDI-ro
— IIIRINENINSENARENEEINERENLANNENE) ' Bl

.
:j 32 Step Variable Delay HuasH scic
VDS N

Receiver Bypass

- .
. Bypass

|- 32 Siep Variable Delay (PLL CLK

18y

4 (22, 28, 24 fony

32 8lep Varable Dalay
| 1D Dol

Phase

32 Slep Verneble Del
Detector BCID Gatel

lay
O O OO

ol 105]

1/2
f
_ TRG
TPG Goarse Delay

Trigger e
TR Y Y
= Im (&)

0 3.16 PP ASIC Block Diagram

gooooooooooOoooooO0oO0o0o0oo0ooo

Slow read-out
FE_BCID
BCR == " ——
2x2 | COUNTER
—!—-{ Phase adjust{
T ECR ==» FEEIE;LIETER a LS-Link
2
) —i—lb{ Phase adjust{ - Derandomi
pivot R meepoaae
doublet 32 P o L1 buffer i
- Phase adius*t[ ‘ ‘ ‘ ‘ ‘
22 | |
—J—-{: Phase adjust =
Clock L1A
Clock Snap
shot

Mask %

Mask

Position + 3R 18-bit

2x6 |
—!—r{ Phase adiust{

J-out-of-4
Coin. Matrix

middle

doublet 2 |
—i—l-{: Phase ad]ust{

2x6 |
—,J—&{: Phase adiust{ L

Clock Smap  giow read-out
shot

S0s041v07

0 3.17 SLB Doublet 000 [1]
pivot doublet 0 0 TGC3 U0 O middle doublet 00 TGC20000000000000000 L1ODOOOO

00000000000 Pivot 0000000000 DO00DO00OO00 Delta00O0OO0OL10O00DOO L1IADOO
00o000o0O0oO0oo0o0oooooo0oooBCIDO LIIDOOOOOOOBCIDO LIIDOOOODOOOOO

O000000000O00ECRO BCROOOOODOOOODODOODODOO
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Slow read-out

i

| Phase adjust

BCR =%

FE_BCID

COUNTER

ECR =

FE_L1ID

COUNTER

Phase adjust

2| '
1 Phase adjust

3x2

I

" Phase adjust

[ phace adiust|

T

hase adjust

SOS051v07

—

Clock  Snap
shot

buffer

LS-Link

zer

%

“Amask

2-out-of-3
Coincidence

Clock L1A

v

2-out-of-3 18-bit

0 3.18 SLB Triplet Wire 0 OO [1]

000 Doublet 0000000000 DOO0OOO0ODOOOOOOODOOOOOOODOOOOOOOOOOODOOD

FE_BCID
BCR =] oy
Snap COUNTER
c'i":k 5101 Slow read-out ECR —»| FE(ElC_J]LIJII:‘)dTER
g [
*-|: Phase adjust
R LS-Link
32 -
—F—I>| Phase adjust | Derandomi
e o readout HH]
32 — ]
| Phise adjustl > =
2 R
*’+ hase adjust »
Clock ~ Snap “Amask [ 7] Mask Clock L1A
B W | | )
OR OR
SOS054v06 \ \ 2x20 = 40-bit

o

0 3.19 SLB Triplet Strip 000 [1]

00o00o0oooooooo0o orROOOOO0OO0OOO0OO0ODO0OOO0OO0O00O0O0OO0OO0O00O0000
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Ooo0ooooooooooooob 320000000000000000000000DDOOBO0OO
gboooooogoobogobgobobobooooooooobooobobobobobooooog

from adjacent doublet from adjacent doublet
6x2 inputs from TGC 632 inputs from TGC

2nd 2 lavers of doublet
from adjacent doublet(pivot) 3232 !.L?';B}-!E-E;Em IGC
2x2 inputs from TGC

position 5-bit §R 4-bit

72 inputs fi

z
] g

=
ElS) s
=] =
2 - = .
25 2 2 18-bit
<= of = = !
gE——— = =
2af & £ encoded (wire)
7 = ST as
£ 82 on o
= 5t g position 5-bit
X 8= ( . ) x2
e z SR 4-bit
g =
L] -
- &

D

7

i

=]

>

5

A (T
[ BT T TTTIT]
from adjacent doublet(pivor)
2x2 inpuis from TGC 72x88 3-out-of-4
Coincidence Matrix 4 s
+7 (15-bit) 5R from
Low-Pt Matrix
S0S042v04

0 3.20 SLB Doublet Wire 0000000
A0 BOOOOOOOOD ppr 0000000000000 0O0ODeltad Wire JOO R = +70Strip 00O

5= +3

00000000000 Doublet D000 3210000000000 Triplet Wire O O 3.220 Triplet
Strip0 0000 3230000000
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12x2 (middle doublet) inputs

—— C—— ——— —— —— — ) 1 ——
—_—a — [E—
b K L R R AR, A \j &ﬁ \ W/

1] 1] il I Ul il I I

)

I — f:':]‘
==

=
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]
et ]
LT

FW
]
=
=
=
I
=
=
H
=

=
£ 2
2 1TIT :
E = o | §
= — L A :
= i j :
s i i :
E =L == — z
: HL i my = Wi i T : g
3 = = 7 - -
: HH—E— = ] iV is
z = & e e :
5ﬂri = . i1 ¢
B =
+ =
N - -]

T

g

s
[a]

C=a&D&c+A&Db&T 746 54 3 2 -1 01 2 3 4 5 6 7

=lal
b
)!Fm
-
w

Q

)

3

=

=

X=Y=A&KC+A&D+B&D
50504305

0 3.21 SLB Doublet Coincidence Wire 000000 [1]
Wire 00000000000 Triplet 000000000000 000000000D00O0O0O00O0OO Delta0O0O0O

oooooooooooo

[ A2
[B1 H B2
[co] ] [€1 ] ] [€2 |
[ |
out = Al & B2& C0& T2
+Cl& Al & Bl
+Cl&B2& A2

=
=

declustering and encoder
1 hit / 32 inputs

!y J J

hit position hit position hit position

c Ly LY L]

18 bits (3 hits) / Triplet Slave Board SOS052V06

0 3.22 SLB Triplet Coincidence Wire 000000 [1]
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32x2 (triplet) inputs (no neighbor input)

i —— |||q“p|||| J——

i

declustering and encoder
1 hit / 16 inputs

J J ) )

hit position hit position hit position hit position

abed HEEEN HEEER HEEER
our=b&c_ B
At 20 bits (4 hits) / Triplet Slave Board 0S053v0s
+ce&b&d
out +b&d&T

O 3.23 SLB Triplet Coincidence Strip 000000 [1]
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0000000000000 HtOOOOOOoOooOOoO 32400000000000000000 100
goboooooooooooobbooooboobooooooooobooooooOooboboooo

0000000000000000000000000000

S

olojolele] 1010]0]0l0] 10]0leielel Jelele] lelelel lele
C—Output = B & C& I
&

N )
+A& B X

C

0324 0DO0OOOOOO

0000 Ht0OO0O0OOO0O0O0O0O0o0O000000000000 Hitoooooooooooo

ooo0oDoOoooDoo0ooboOonooo 320000

Doublet 0 WireOStripO0 OO OO0OOOO0O0 TRIGOO TRIGIOOOOOODOODOOOOOOOO Position
0000000000000 00 PtOODOODO 5bit01bitO3bit 000000

Triplet 0 Wire 0 00 0O TRIGOO TRIGIOTRIG200 000000000 5bit000000StripO0
OOTRIGAO TRIGBOUOUOOOUOUOOOUOOOOUDO 4bit00000OO

Trigger Data for Doublet

NA TRIGA
| 0000 0000 0000 0000 0000 TRIG1 | TR1GO |
39 P — 0
| 0 ‘PTO ‘PTI ‘PTQ FGN ‘PSO ‘PSI ‘PSE ‘PSS ‘P84| | 0 ‘PTO ‘PTI ‘PTE FGN ‘PSO ‘PSI ‘PSE ‘PSE ‘PSIJ |
LSB MSB LSB MSB LSB MSB LSB MSB
Pt +/- Position Pt +/- Position

Trigger Data for Triplet Wire
NA TRIGA
| 0000 0000 0000 0000 0000 | TRIGZ | TRTGT | TRTGO |
39 — 0

| 0 ‘PSU ‘PSI ‘PSE ‘PSE ‘PSA H|T| |PSU PS1 |Ps2 | 0 |ps3 ‘PS4 ‘HIIl |PSU ‘PSI ‘PSE ‘PSE ‘PSA ‘HIT|
I S8 —— usB ;T
Position Position Position

Trigger Data for Triplet Strip
TR1GB TRIGA

e
|PSO ‘PSI ps2 |psa Hnl |PSO ‘PSI ‘PSE ‘PSS ‘HIIl
LsB nsB LsB 0SB

Position Position

0325 SLBOOOOOOOUOOOOOOOO
PSxOOODOOOPTxO DeltaD00DD0DOSGNODOD (Delta) ODOOHITO Ht 0OOOOOOOODOODODODO

ooooooooooo

35



ooooood

00000000 1000000 200bit 0000004000 199bit 0 160bit 0 Hit 000000000
(0 3.26)0160 0000000 ADBOCODOOODOOODO0OODO0O0D000D00000000D0
00000 TGC30TGC20 WireD ADDDOOO BOOOOOD TGC300000000 (layer?) O
0000000 (layer6) 00COO00000 DOODOOD TGC200000000 (layer5) 000000
00 (layerd) 000000

Readout bit position

Higher-R Lowesr-R
D-Input 156 [157 [ 155 | 159 [150 | 151 (152 (153 | 154 (155|155 (157 (155 (189 (170|171 (1T2 (1T 174 [1TS|1TG (177 (175|179 (150|131 [ 182 [155 | 154 (155|135 (187 (155|139 (190|191 [192 (195|194 (195|195 (197 (195|193
O—Input 12 [ 113 [ 114 [ 115 [ 115 | 117 (113 [ 119 | 120 (121|122 [123 [124 125 (125|127 [123 [129 130 [ 131 | 132 [133 [ 134 | 135 (135|137 [ 133 [ 139 | 140 (141|142 {143 [1dd | 145 (145 | 14 7 [ 143 (149|150 (151|152 [153[154 |155
B- Input J5| 77| Ya| 79| 90| S1| 52| 93| 64| 35| S5 57| 4| 89| 90| 91| 92| 93| o4 | 95| 95 97| 96| 99 (100101 (102 ) 103 [ 104 (105|105 (107 | 105 [ 109 (110111
H-Input d0| d1) 42| d43) dd| 45| 4| 47| 45| 49| 50| 51| 52| 53| 54| 55| 55| 57| 58| 59| &0 51| 52 53) 54| 65| 55| 67| 55) §9| FO| F1| F2[ FI) 4| 75

0326 SLBOOODOODOOODOOOO

000000 A-Inputd B-Inputd C-Inputd D-Input 0000000

O0O0OSLBOOOO0O0000000000000ooooooooooooooooooooooooon
00000000000000000000000000000000000000 3outef4000O0O0OOO
000 2outof20 000000000000 (O 3.27)0
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3.2.4 Sector Logic Board (SL)

03320 SLO0O00O0D0O000O0O0O0OHighpt 0O ODO0D0OO0D0DO0O0OO0OO0OOWireO StripdQdQon
000000000006 000 PtOUDOOO0OOODOOOOOUDDOOOOO PtOOOOOO ROIDO
CTPOOUOOUODO0ODOOODOOOOOOO HighptOOOOOODODOODODOOODOODODOLIAOOOOOOO
000000000 RODOOOODOOOOOOOOO SLBOOOOOOOOOOOOOOOOOO

FE_BCID
= BCR ——» counter | ™|
= —
& FE LID
= ECR —— " .
2 e diS counter Derandomizer LS-Link
= 5} TTTTTTTTIT
22—z L1 buffer | fulhp
T
= _’
S obitnd L |
= 4 {1
= r +
E Clock LlA
2 BCR Clock
=
T — 2
2 = FE_BCID)|
o =
c— 3 —
o = o -
T — % = —
n S
E =] - =
i E _ 5
& 2 = 2
> = 2 o . —
10bit x7 8 2 —_— 7 5 E
Clock T o c 2 &)
. = w = 53 —"5
i R-¢ comncidence cmdj =1 E —pp| | 2highstPt |5 s
= Track 2
E 14t —
—
Clock + Cload Chcﬂ‘ cm«—.ﬂ

O 3.32 SL Block Diagram

R-e000000D00O00O0O0DOO0OOO0ODOO0ODOOOOOOOD MUCTPIO RODOOOOOOOOOO

Trigger Sector (End Cap) Truck Pre-Selector  Truck Selector

SubSector Cluster(SSC) 1 candidate/SSC 1
---------- > !
4 #18
1
H 417 e—- 3
SubSector . : 2
To MUCTPI
:
: .
: .
# — 1
.
RIIO0907052

0333 SLOOOOOO

40



3.2.5 Star Switch Board (SSW)
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0338 TGCOOOOOOOD [23]
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06300000 (EtadDLayer6) 0 ROODOOODOOOODODOODOOD-80000000O0O0ODOOOO
0000000000000 00Doo00D 40mmO00000040mmO00000 80mmOO0O0
gobooboobogoo

000 Etad 0000000000000 AtlasGeometry 000000000000 O00000O00OOO
goboooboo

0000000000000 00HtOODODO00000000000 Efficiency00OO00OO

o |r(Hit) — r(Coincidence)| < 2 x width
o |phi(Hit) — phi(Tracklet)| < 0.009
o |phi(Hit) — phi(Highpt)| < 0.07

Strip0000000 Endecap000000000O0O00OOOOO

2 2m X 8
O ~ 0.009(Tracklet
24(Forward 00000 ) x 32(ch 0 ) (Trackiet) 24 % 32

~ 0.07(Highpt)
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WirelZDULV\T(Strip@IBARTIELL @)
R(Hit)-R_in(Highpt) < width | L4 L5

or L6L7
R(Hit)-R_in(Highpt) <2* width
L1 L2L3 ) l R(Hit)-R_out(Tracklet) < width
/ A or
LY I R(Hit)-R_out(Tracklet) <2* width
1 ' L) ! R(Hit)-R_in(Tracklet) < width
or
R(Hit)-R_in(Tracklet) < 2*width
@ CDKDIEE
ex) Efficinecy3 L7 = True
L3 8& L2 && L1 L6 — True —
ST S L5 — False | ex) Efficinecy7
S+ 4L > Hit L3 = True |—aF+1.598+1
L2 — True L6 && L5 && L4
7~ Highpt L1—True |—528E+1
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Doublet O Tracklet 000 O 0OTriplet 0 Highpt 000 0000000000000 0O0O0O0OOO0OOOO width

0 2xwidht 000 Hit 00 000000HtO0O0DODOO0O0OO0DO0O0O0O00O0O00O0ODOO

[ Efficiency Lé Wire A | Eﬂ'elem:y [Efficiency L Wire A |
E1(Etas)E 2 l;“

i ] '
E2(Etad)” * N | N
E3(Eta3d)| * | | .
E4(Eta2) ° o | | N
E5(Etat) * N N
Forward 5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45 ;0

Station Phl Staion Phl

Efficiency L& Wire A Efficiency L7 Wire A

60 16 20 26 30 36 40 48 TE 0 6 20 26 50 35 40 48
Station Phl Station Phl

0 6.2 Efficiency Doublet Wire O 0 90413 2.8kV R(Hit)-R(Tracklet) < width O OO
000000000 Layer6 O Layer7 O E2(Etad) 00000 Efficiency 0000000 AtlasGeometry 000

00ooO0ooooo0 1lechOO0OO0OO0OO0O0O0O0OO0DOODOOOOOOOOO0OO0OO0OO0OO0OO0OOOOOOOOOOOO

gooooooooooobooooooooOoooooooon
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[_Distance dist TGC3 Wire Hit and Tracklet Eta Layer6 |

14000 —
12000 —

10000 —

4000 —
2000 —
E A 1 L_oh L L
50

%00 50 100 E 50 700 750 200

Phi diff TGC3 Strip Hit and Tracklet Etad Layer6 |

Entries 69279
0.02018
0.02659

Mean
RMS X

0 6.3 Layer6 00 Etad(E2) O Tracklet 0 Hit 0 R(mm) 0000 (0)0Phi(rad) 00000 (0)
40 000000000-80 0000000000000 IchO0000C0U00O0OO0OO0 4 0mmO01 0000000

00000 HtOOooOooOo-4000-80000000000000

ooooogooon

000000000000 00 Efficiency 0000 stationPhiDODOODOO0O0OO0O00O0O 64-6.1900000
HVOOOOO 918000000 Efficiency D0 O0DDOO0OO0OOOOOOHVO 28kVOOOO0OO 90413
091636 0000000000000
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S
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55
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N ghamber Numbering LargeR
L e b w
SN o @ N @ @ =

o
o

5 10 15 20 25 30 35 40
StatlonPlu

EHlClency LE Wire A Eﬂl(:lency L7 Wire A
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0 6.4 Efficiency Triplet Wire O 0 90413 2.8kV
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01000000000000000090% 000 Effi-

ciency 0000000000000 O0OO0OCOOODOO
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0 6.6 Efficiency Triplet Wire O 0O 90525 2.75kV
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00000000000 00002.8kV 0O 2.8kVv 0000000

oooo
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0 6.7 Efficiency Doublet Wire O O 90525 2.75kV
00 stationPhiDO0O ROOOOOOOOOOOForward

0100000000000000002.8kV O 2.85kV
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Efficiency L1 Wire A
o55

Eﬂlclency L2 Wire A
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o s o
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o
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1
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1
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S
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O00000O00000OHVOOODOOOOOO0O000O0O00000000000 Efficiency 000 HVO
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000000000000 2.8kV 0O 1000hPa O

HV(1000hPa) = 2.8 x

1000

— =2
o729 ~ 2578

ooo0o1000hPa 0000000 DODOOOOO0OOOO29%VOO0O0OD HVOOOODOOOOODODOOO

agoo

07 0000000 Efficiency A-Side

Run (wire or strip) | HV (V) | L1 | L2 | L3 | L4 | L5 | L6 | L7 | doublet OO | triplet 00O
91636 wire 2850 | 0.87 | 0.89 | 0.87 | 0.85 | 0.80 | 0.87 | 0.80 0.83 0.88
90413 wire 2800 | 0.84 | 0.88 | 0.86 | 0.86 | 0.84 | 0.86 | 0.82 0.84 0.86
90525 wire 2750 | 0.81 | 0.85 | 0.84 | 0.83 | 0.81 | 0.84 | 0.79 0.82 0.83
91800 wire 2650 0.76 | 0.82 | 0.78 | 0.71 | 0.65 | 0.70 | 0.64 0.68 0.79
91636 strip 2850 0.79 - 0.81 | 0.87 | 0.90 | 0.90 | 0.85 0.88 0.80
90413 strip 2800 0.82 - 0.85 | 0.89 | 0.90 | 0.90 | 0.86 0.89 0.84
90525 strip 2750 0.68 - 0.77 | 0.78 | 0.78 | 0.84 | 0.80 0.80 0.72
91800 strip 2650 | 041 | - |045]0.71|0.75| 0.74 | 0.68 0.72 0.43

0000000000000 O0UUDODOODODODOOOD0O0O0O0O00O0000000OO Efficiency 00O
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00 A PSB Data Format

Input Data
ADD ROD ADD
B7 37 B o [T 6]
199 156
ADC RDC ADG
BT 17 [ o [T -6]
155 12
ADB ROB ADB
Bl o [
T 76
AD A RD A AD A
B33 I 0 [
75 0
Trigger Data for Doublet
NA TRI GA
| 0000 0000 0000 0000 0000 TRIGI [ TRIG0 |
70

‘ 0 |PT{) ‘PH ‘PTz FGN ‘PS{) |PS1 ‘PSE ‘PSS ‘PS-1|

0 |PT{) |PT1 ‘m }snu ‘PSC'|PS1 |PS2 ‘PSS ‘PSJ

LSB MsE LSB MSE LSB MsE LSB MSE
Pt += Position Pt +/= Position
Trigger Data for Triplet Wire
NA TRIGA
[ 1000 0000 0000 0000 0000 [ TRIE? [ TRIGI [ TRIGD ]
38 o

— 0\,

0PSO |PS1 P32 |P33 P54 H|T| ‘PSD P31 (PS2 O [PS3 |PS4 HI‘I‘ |PS€' P51 [PS2 |PS3 |PS4 |HIT

LB

MSB LSB MSB LSB MSE
Posit ion Position Position
Trigger Data for Triplet Strip
TRIGB TRIGA
[ TRIG3 | TRIGZ | TRIGI | TRIG0 | TRIGa | TRIGZ | TRIai | TRIGO |
o — — P
‘PS{) ps1 |Ps2 |ps3 [HIT PS{)‘PS1 |P32‘P33 |HIT
LB MSB LB WSB
Position Pesition
_To S
‘ Input D Input G Input B Input A ‘ Trigger Data ‘
199 156155 nzim 16 75 40 39 0
0 1|2|3|a|b|ﬁ|; E|E| 10 H|12|13|1-1|1b|lﬁ 17 IE|IE| 20 21|22|23|2a|

CELL ADDRESS

ooo Al
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00 B SSW Data Format

Version 01 of the TGC Front End link data format

Event Header 000 MNow, Record Type=01
|31|30|29|23|2?|2§|25|24|23 22] 2] 20] 18] 48[ 17 18] 15[ 14[13[12] 11]10] o] 8] 7] e[ s[ 4] 3] 2[ 1] ol
000 [rectipe|  SSWID RX mask pattern (1=enabled, O=disablad)

Record Type (RecType) is 01 in this format version, hard-wired in FPGA
S5WID is arbitrarily sat by a dip-switch on each S5W board

SLE header 010
[31 30 20 28 27 26 25 24 23 22 21 2019 18 17 16[15 14 13 12 11 10 ¢ B8 7 6 5 4 3 2 1 0]
[ oo ] SLEID [0] BCmap |[Mod Typa] 0| L1ID [ BCID |

BCmap shows 3BC data lines taken by RX. 3bit shows {next, cument, previous} events, 1=adopted. O=discardad
SLBID, Mod Type, L1I1D and BCID ame all 3LB's data. See SLB documents.

SLB header 011 =0
[31 30 20 28 27 26 25 24 23 22 21 20 18 18 17 16|15 14 13 12 11 10 @ B 7 6 &5 4 3 2 1 0|
[ o011 TJoJo] RXID [ 0 [RXFIFO statud SLB-OVF | RX-OVF |

RXID is RX identified number from 0 to 22,

RX FIFO status tells what amount of data are stoned in RX-FIFO then.

SLB-OVF is SLB's data. See SLB documents.

RX-OWF is RX-FIFQ overflow counter, This tells the snapshot value when this word is sent from RX to TX.

SLE trailer 011 =1 This word appears after SLB data words only when thera is an emor

151413 121110 9 B 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 1§
011 [ 1 Jseu[ove[LvDsnk] RX arror state

LVDSInk=LVDS links status. 2bits are {now,old}. 1=Not linked. O=Linked.
SEU = SLB SEU flag. See SLB documents.
OVF = RX-FIFO ovarflow flag. If OVF=1, some overflows have happened in this R data.

SLE data 100, 101, 110
15 14 13 12 1110 8 8 7 6 5 4 3 2 1 0O
31 30 25 28 27 26 25 24 23 22 21 20 19 18 17 1§ In any order:

100 cell address cell bitmap Cell data for Current BC data
101 cell address cell bitmap Cell data for Previcus BC data
110 cell address cell bitmap Cell data for Next BC data
PADword 110
[15 1413121110 9 8 7 6 5 4 3 2 1 0
I 11111 [ 0 | i.e. OxDF 00

Event Trailer 111
|31M29232?2ﬁ25242322212019131?1G|1514131211109B?5543210'
| IEEE Ox1CA [ i &[] rac]| ¥OR check sum

Glnk = Glink TX status. "Locked” signal of Glink Tx. 1=Not locked. 0=Locked

T1C = Timeout1_count_frag. Time-out to collect the event fragment from all the enabled input ports.
NRC = Noms_count_flag. No response from RX FIFO of "enabled™ (not masked) input port.

T2C = Timeout?_count_flag. Time-out to collect the event fragment from each enabled RX FIFO.
These three flags am reset at every avent.

The XOR operation indudes the first word| 16bits) of the event header through the first word of the event trailer.

When the result is XOR'ed with the XOR checksum word, the result becomes zaero. (the X OR does not indude
the 0wl BOF an 0x0EOF framing words)

Framing
Each avent is preceadad by the 32-bit word 0x0000°0BOF and followed by the 32-bit word Ox0EOF 0000, both words ame senl
in Glink control moede.

ooo B.1
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OO0 C ROD Output Data Format

Data word Comments
.24 | 23.16 15.8 7.0
Frame x BOF oo event frame word (control mode word)
Hdr 0 ¥ EE1234EE start of header marker for ROD data
Her 1 reserved | reserved header size =9 wiords (excluding ' BOFOxeoo word)
Hdr2 | ATLAS format version=3.0 [GC format version=30  |Le: ATLAS=0x0300, TGC=0x(3170
Hdr 3 0 26T or X6R 0 | octant[7.0] |soure id: x'67 /%68 = A/ Cendeap;
Hdr 4 Run type Fun number
Hdr 5 Level-1 1D High byte is Extended Level -1 11D
Hdr & reserved reserved Bunch crossing [D[11..0]
Hdr 7 reserved reserved reserved | Trigger type
Hdr & Detectar event type not used yet
Status First status word: specific | generde #0 event is not QK.
Status TG ROD event status
Status ROD WVME filter bits Star Switch timeout status |one bit per S5W, 1 mears accepted or
el
Status Local status word Presence Presence indicates which of the following
fragments are presenta,
Status orbit count arbit count; zero for first L1AIDE
Data  |Fragment 1D |raw data word count fragment ID =1, length in words
Data |Fragment 1D |“readout format™ hit dataword count | fragment 1D =2, length in words
Date | Fragment ID ["readout format” tracklet data word fragment 1D =3, length in words
count (“tracklet”= 3/4 or 2/3 coincidence)
Data  |Fragment 1D |"chamber format™ hit data word count  [fragment 1D =4, length in words
Data  |Fragment 1D [“chamber format™ tracklet data word fragment 1D =5, length in words
count
Data |Fragment 1D |HipT output word count fragment ID =8, length in words
Data | Fragment ID [Sector Logic word cournt fragment ID =9, length in words
Data | raw data, hit, tracklet, sector logic, etc. fragments, in the
order of the word counts.
Data
Data last raw data, hit or tracklet word
Trail 0 number of status elements = 5
Trail 1 number of data elements
Trail 2 Status block position =0, i.e. data follows status
Frame x E0Fooo event frame word (control mode word)

.

J.

[he number of fragment 1D | WC waords and fragments is equal 1o the number ofHi bits in this pattern.

32 bits give =100 hrs

ooo C1
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00 D ROl Numbering

Sub Sector Numbering (ROl numbering)

Forward
all sector
& — i
3 2 1 0
n 7 6 5 4
11 10 9 B
15 14 13 12
19 18 17 16
23 22 21 20
27 26 25 74
31 30 29 28
35 34 33 32
39 38 37 36
43 42 41 40)
47 46 45 a4
51 50 40 48
55 54 53 52
59 58 57 56
1% 53 62 B1 50
Endcap Endcap
odd number sector (sector 1,3,...) even number sector (sector0,2,...)
& — ") & — {
3 2 1 0 0 1 2 3
n 7 6 5 4 1 4 5 6 7
11 10 g B B g 10 11
15 14 13 12 12 13 14 15
19 18 17 15 16 17 18 19
23 22 21 20 20 21 22 23
27 26 25 24 74 25 26 27
31 30 29 28 28 29 30 31
35 34 33 32 32 33 34 35
39 38 37 36 36 37 38 39
43 42 41 40 40 a1 42 43
47 48 45 44 44 45 45 A7
51 50 49 48 48 49 50 51
(4 7] %) 82 82 %) R4 (1
59 58 57 56 56 57 58 59
63 52 61 &0 [0 81 52 63
67 66 65 [ 64 65 66 67
i1 70 (] (] (] [ 70 Fikl
75 74 73 72 72 73 74 75
79 78 77 76 76 77 78 79
83 82 B1 80 80 81 82 83
87 B6 B5 B4 B4 85 86 B7
91 90 B89 88 88 89 90 91
95 04 93 92 g2 93 04 [
99 08 o7 96 96 o7 o8 99
103 102 101 100 100 101 102 103
107 106 105 104 104 105 108 107
111 110 109 108 108 109 110 111
115 114 113 112 112 113 114 115
119 118 117 116 116 117 118 119
123 122 121 120 120 121 122 123
127 126 125 124 124 125 126 127
131 130 129 128 128 129 130 131
135 134 133 132 132 133 134 135
139 138 137 136 136 137 138 139
1473 142 141 140 140 141 142 143
a7 147 146 145 144 a7 144 145 146 147

ooo Daia
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O0OE TGCOOO

E.1 RDO
0O 8 RDO Hit variables
Name O oo oo
bcTag int 00O 3 0:Prev 1:Current 2:Next 3:Unknown
subDetectorld int 103 104 103:A-side 104:C-side
rodld int 100 12 RODOOOOOOL/12000000000
sswld int 0009 sswooooogd
slbld int 000 25 SLBOOOO IDOOOOOOOOOUOOOO sbLocOOd ID
111d int - 0000000o0oo0O0ooooO LevellID
beld int - 0000000000000 Bunch Corssing ID
slbType slbType(enum) 000 6 0:DW 1:DS 2:TW 3:TS 4:IW 5:IS 6:UNKNOWN
adj bool - adjancent 000 Hit OO OO
tracklet int - gooooobooooo
channel(bitpos) int 4000 199 | Hit O SLB O Readoutl60bit OO OO bitOOOOOOOOO
0 9 RDO Tracklet variables
Name O oo oo
bcTag int 00O 3 0:Prev 1:Current 2:Next 3:Unknown
subDetectorld int 103 104 103:A-side 104:C-side
rodld int 100 12 RODOOOOOO1/12000000000
sswld int 0009 SSW O OO0 dOsee??
slbld int 000 25 SLBOOOO IDOOOOOOOOOOOOO sbLocOOO ID
111d int - 00000oo0oooooodo LevelllD
beld int - 0000000000000 Bunch Corssing ID
slbType enum 0006 0:DW 1:DS 2:TW 3:TS 4:IW 5:IS 6:UNKNOWN
delta int wire:-7 00 7strip:-300 3 | DO0ODO0OOOO
seg int ooo1 Triplet Strip 0 TRIGA O TRIGBOOOUOOOO 0O00O0OO
sub int 000 3 TRIG1 TRIG2OOOOOOOO
rphi int 000 31 Doublet 1/2 Triplet 1/300000000
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0 10 RDO Highpt variables

Name O oo oo
bcTag int 000 3 0:Prev 1:Current 2:Next 3:Unknown
subDetectorld | int 103 104 103:A-side 104:C-side
rodld int 100 12 RODOOOOOO1/12000000000
111d int - O0O00000o0o0ooo0 LevelllID
beld int - 0000000000000 Bunch Corssing ID
strip bool - true:Strip false:Wire
forward bool - true:Forward false:Endcap
sector int | Forward:00 1 Endcap:000 3 | 10000000000 O000O0OO
chip int ooo 3 TRIG1 Highpt 0000000000
index int ooo1 ocoopooooo
hipt bool - H/L bit Highpt O Lowpt 00O
hitld int 1006 led0D000O0O0OD0O0OO0OOO
sub int 00O 1 HitldOODODOOOOODOOO (800000 OD)
delta int wire:-15 00 15 strip:-700 7 | OO0OO0ODOOCO
O 11 RDO SL variables
Name O oo oo
bcTag int oco 3 0:Prev 1:Current 2:Next 3:Unknown
subDetectorld | int 103 104 103:A-side 104:C-side
111d int - OO0O00ooooooooonO LevelllID
beld int - 0000000000000 Bunch Corssing ID
cand3plus int ooo1 -
forward bool - true:Forward false:Endcap
sector int | Forward:0O 1 Endcap:000 3 | 1000000000000O00O0
index int oood1 ooooooog
muplus int 001 oooooo
threshold int 1006 ddddoooooooooooboboobobooobooog
overlap int - -
roi int 100 147 ROIOOOOOOOO
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E.2 PRD

0 12 IdHelper O OO variables

Name O oo oo
statioName | int 4100 48 41:TGCI1F 42:TGCI1E 43:TGC2F 44:.TGC2E
45:TGC3F 46:TGC3E 47:TGCFI 48: TGCEIL
stationPhi | int | Endcap:1 00 48 Forward:1 00 24 | ¢ OO0 100000000
stationEta | int -500-11005 ROODOOOUDOOOOO OO A-side 00 C-side
gasGap int 100 3 goboobbooboooboo
isStrip int ooo 1 0:Wire 1:Strip
channel int oogd1 OOo0ooOOoOoOooooOoooDo
0 13 TgcPrepData 000000000000
Name O oo
RDOId Identifier OfflinelD 00O D00 OO O O unsigned int
idDE IdentifierHash 000000000000 Collection O Identifier 00 00O
locpos LocalPosition 0000000000000 1000000000000 ROeOOoooooono
rdoList vector<Identifier>> | 00 Event OO Identifier 00 00O
locErrMat ErrorMatrix 000000 WidthOOOOOOOOOO (W\}%h)
detEl TgcReadoutElement | 00 Hit 00 0O TgcReadoutEelemt 00 000
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0 14 TgcCoinData Tracklet D OOOO0OOO

Name g od
channelldIn Identifier TGC2O0O0O0O0OO0OOO OfffinelD
channelldOut Identifier TGC3O0OOOODOOO OfffinelD
collectionldHash IdentifierHash 0000000000 DO Collection O Identifier 0 0O 00
detElIn TgcReadoutElement | TGC2O00000000 TgeReadoutEelemt 00 0 00O
detEIOut TgcReadoutElement | TGC3 OO OO OO OO TgcReadoutEelemt 000 00O
type CoinDataType(enum) | 0:TRACKLET 1:HIPT 2:SL 3:UNKNOWN
isAside bool true: A-side false:C-side
phi int TGC3 000 stationPhi
isForward bool true:Forward false:Endcap
isStrip bool true:Strip false:Wire
trackletId int 00000000000000000000000 (2xsbLoc 4 sub)
posin LocalPosition TGC20 00000000000 O00O0OO0OOO0O00
posOut LocalPosition TGC3OODOUOOOOOoDooooooooooooon
widthln double TGC2000000000000 Width
widthOut double TGC3OOUOUOOOOUODOOOO Width
delta int RDO O delta0 00O
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0 15 TgcCoinData Highpt 00 0O O0O0OO

Name O oo
channelldIn Identifier TGCl1OOOOOOOO OffinelD
channelldOut Identifier TGC3OOOOOOOO OfffinelD
collectionldHash IdentifierHash O0000O0O0O0OODOO Collection O Identifier 0 0 OO0
detElIn TgcReadoutElement | TGC1O0OOOOO0OO TgeReadoutEelemt 00 000
detElOut TgcReadoutElement | TGC3 00000000 TgeReadoutEelemt 00 000
type CoinDataType(enum) | 0:TRACKLET 1:HIPT 2:SL 3:UNKNOWN
isAside bool true:A-side false:C-side
phi int TGC3 000 stationPhi
isForward bool true:Forward false:Endcap
isStrip bool true:Strip false:Wire
trackletld int 00000000000000000000000 (2xsbLoc + sub)
posIn LocalPosition TGCl1OOOODUOOOOOUOooOoooooooooo
posOut LocalPosition TGC3OOOODUOOOoOooooooooooooooo
widthIn double TGC1OOOOODODODOOODOOOO Width
widthOut double TGC3ODODOOOODOOODOOOO Width
delta int RDO O deltaO 00O
0 16 TgcCoinData SLOOOODOODODO
Name O oo
channelldOut Identifier TGC3OOOOOOO0O OfflinelD
collectionldHash IdentifierHash 000000000000 Collection O Identifier 0 000 O
detElOut TgcReadoutElement | TGC3 00000000 TgeReadoutEelemt 00 000
type CoinDataType(enum) | 0:TRACKLET 1:HIPT 2:SL 3:UNKNOWN
isAside bool true: A-side false:C-side
phi int TGC3 00O stationPhi
isForward bool true:Forward false:Endcap
isStrip bool true:Strip false:Wire
trackletId int WireJOOOOOOOOOOODODODOOOOOOOOO
trackletIdstrip int Stripd 000000000000 000O000DOOOO0
posOut LocalPosition TGC3ODOUUOOOUOODOoOoooooooooooon
errMat ErrorMatrix TGC300O ROe OO0 Width(OODOOOODO)
roi int ROIODOODORDOOOO
pt int PtOOO0OO0OO0OO0OOORDOO threshold 00O O
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OO0 F AthenaOODOOOOOOO

000000 MuonSpectrometer 0 DD O0000000 AthenaO0OOOO0OOOOOOO0OOCERNO
00 IxplusUOUOODODODO0DO0DO0O0DO0D00DO00O000O000OO0O0 CMTO Athana0 000000000 OOO
gobooboobbooobooboobobooboobbooboobDbooboobbobbooboo
oobooboobobooboooboobooboboobboooog

0J0d000o000oo0U0oo00oooooUoo0UooodUooDooUoooo CMTOOOOO
gobooboobbooboobobooobooboobbooboobDbooboobbooDboobooo
000oo0ooo (1440000000)0

[fkanega@lxplus226] ~% mkdir 14.4.0

[fkanega@lxplus226] ~% source /afs/cern.ch/sw/contrib/CMT/v1r20p20080222/mgr/setup.sh
[fkanega@lxplus226]~Y, which cmt

cmt=’${CMTROOT}/${CMTBIN}/cmt . exe’

O000000emt000000000000O00O00O00 AthenaOOOOOOOO requirements 00 O
0000ooCcMTOOOOO0OO0O0O0O0000000D00O0O0O0O000000O0 requirements 000000
gooo

set CMTSITE CERN

set  SITEROOT /afs/cern.ch

macro ATLAS_DIST_AREA ${SITERO0T}/atlas/software/dist
macro ATLAS_TEST_AREA /afs/cern.ch/user/f/fkanega/14.4.0

apply_tag setup
apply_tag setupCMT

use AtlasLogin AtlasLogin-* $(ATLAS_DIST_AREA)

ATLAS. TEST_AREAOO0OOOODOOOO0OOOOOOODOOOO0OOOOapply-tagDO0O0O0O0OCOOOO
0000000000000 000 tagOOsetupOd athena0OO0O0O0O0O00O0O0O000O0OOO0OOOO
O0setupCMTOOOOO CMTOOOODODODOOOOOOOOOOODODOOOOOOOOOOOOOOO
0000000 requirtements 0000000000000 000emt0000000O00COO0CODOOO
ooo
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[fkanega@lxplus226]~% cd 14.4.0
[fkanega@lxplus226]~/14.4.0% vi requirements
oobooboobooboo
[fkanega@lxplus226]~/14.4.0% cmt config

[fkanega@lxplus226]~/14.4.0% 1s

cleanup.csh cleanup.sh requirements setup.csh setup.sh

gooboboooboooooooooobooobooooooooooooooooooog
0000000000000 0000000000000tag 000D 0OOOODO0OOUOUOOOO AthnaO

0000000000000 0D0O0COtagO noTest 0000000000 OOODOOOOODODOODOOO
0000 ATLAS. TEST_-AREAOOUOOOO0OOOO0OOOOOOOD AtlasTier0 O 1440200000

goobooob

[fkanega®@lxplus226] “/14.4.0% mkdir AtlasTier0-14.4.0.2
[fkanega@lxplus226]~/14.4.0% source setup.sh -tag=32,AtlasTier0,14.4.0.2,0pt

[fkanega@lxplus226] “/14.4.0% echo $CMTPATH
/afs/cern.ch/user/f/fkanega/14.4.0/AtlasTier0-14.4.0.2:/afs/cern.ch/atlas/software
/buildsAtlasTier0/14.4.0.2

[fkanega@lxplus226]~/14.4.0% which athena

athena=athena.py

[fkanega@lxplus226]~/14.4.0% which athena.py
/afs/cern.ch/atlas/software/builds/AtlasCore/14.4.0/InstallArea/share/bin/athena.py

000 0AtlasTier0 O 14.4.0.200 athena[ll]l]DDDDDDDDDDDD*HDtagDDDDDDDDD?)Q
032bit0000000000OAtlasTier0 0 144020 0000000opt 0000000000 OOOODO
O00000AtlasTier0O D00 tag0 00000000 AtlasOffline 000000000000
0000000000 Package 0000000000000 0OO00O00OO0O0OOOODOOOOjobOption O
000000000000 athenanOOOOOO0O0O0O0O0OO0O0O0O0O00O0OO00O0O0OO0OOOOOOOOOOO
00 Pakcage 0000000000000 0ODO0ODDOODDOO PackageOOOOOODODODODDODOOO
0000000000000000000000000000000 PackageOOODOOOOOOOOOOO
O00000000000000000 jobOptionDOODOOOO0O0O0OO MuonRecExample 0000 OO

O000O00jobOptionO00OODOOODO

*11 tag 0 setup 0000000000000 Packaged setup 000000 athenaO0OOO0OO000000O0O0O0O0OO
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[fkanega@lxplus226] "/14.4.0% cd AtlasTier0-14.4.0.2
[fkanega@lxplus226]~/14.4.0/AtlasTier0-14.4.0.2% cmt co -r MuonRecExample-01-01-06

MuonRecMuonSpectromter/MuonReconstruction/MuonRecExample

[fkanega®@lxplus226]~“/14.4.0% cd MuonSpectromter/MuonReconstruction/MuonRecExample/cmt

[fkanega@lxplus226]cmty cmt config
[fkanega@lxplus226] cmty, source setup.sh
[fkanega@lxplus226]cmt) gmake clean
[fkanega@lxplus226] cmt) gmake

[fkanega@lxplus226]cmty 1ls “/14.4.0/AtlasTier0-14.4.0.2/

InstallArea MuonSpectrometer

[fkanega@lxplus226]cmty cd ../run/

[fkanega®@lxplus226]runj, get_files -jo MuonDataRec_myTopOptions.py
[fkanega@lxplus226]runy vi MuonDataRec_myTopOptions.py

jobOption O OO

[fkanega®@lxplus226]runj, athena MuonDataRec_myTopOptions.py 2>&1 | tee log.txt

coboobooooboobobotO emt00O0O00 coOOOODOOOOOOrO00DOOO0DOOODOOODO
0000000000000 000 HeadOOOOODOOOOOOO InstallArea0 0000000000000
0000000000000 0000000000000000000 jobOption0O0O0OOOO0OOOO
O00Oathena0OOOOOOOOOODODO NtupleOOOOOOOOO

coooooobobocoobooooOoOOoOoOoOboOoOobOOoOoOoOoOOoOoOoDOboOoOoonO

[fkanega@lxplus226]~Y, get_tag MuonSpectrometer/MuonReconstruction/MuonRecExample
-r 14.4.0

14.4.0;AtlasReconstruction;/MuoonSpectrometer/MuonReconstruction

/MuonRecExample ; MuonRecExample-01-01-06
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