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2 Endcap Muon Trigger System(TGC system)
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3-station Coin.
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Readout
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2.5.5 TGCOUOODOOOOODOOO

0216000000000000000000Triplet(TGC1)O PS-Board O TGC1OOOO
00000 ODoublet(TGC2 TGC3) O PS-Board 0 TGC30 D 0DUOD0O0DO0OOODOOOOHPT
OoSSwO TGC1O0000opoooooooo vMEOOOOOOOOOOOOoOOooOooSL o
RODOODOOOOODOO (UX15) 00000 USAb00000000OUOUOEIFIODDOOOOO
BwoOOooooooooooooooo vMEOOOOOOoOoooooog sSswo pSBOOO
oboooooo

TGC electronics location
MUCTPI

Sector Logic
{r-o coin /
hit-selection)

High-Pt / Low-Pt trigger outputs

TGC2 TGC3

Star-switch outputs

ROB

Slave Board
Low-Pt
(3-out-of-4)

Patch-panel
(BID, "OR")

Local DAQ Master

Local DAQ Master

Slave Board
(2-out-of-3)

t
| El Star-switch outputs

in USA15 !
- = _ln _____ - = |Star-5W I

Slave Board

Patch-panel
({BID, "OR")

TGC1

El

Palch-panel
(BID, "OR")

Fl i
In UX15 ;

D e e e e e e b e o o e
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0 216: TGCODODOOOODOOOO

BW 00000 Ps-Board(Patch Panel Slave Board) 00000 (UX15) 0000000000000 O0OOTGC20 TGC3 O Ps-
Board 00000 TGC30OOOO00O00O0OODDODODO PsBoard DODDODOODHSCOOODOODODOODODOO HPT/SSW
000000000000 USA150 SL/RODUODOO0D0OO0D0OO0O0OO0O0O0D0O0ONEIFIO0OOD0OO0O0OOOODOOOOOO
OO0 PSBO SSWOOOOOOOODOOOOOOOOOOOO USA150 RODOOOOOOOOOODODOOOO

2.6 U0OO0OOOODOOO

TGCOOOOOOOOOODOoOOoOoOooDooooooooooo

2.6.1 Amplifer-Shaper-Discriminator(ASD)
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ooooo0o0ooO000O000b0bOO0O0OO00b000D
0 2.17: ASD 000000 70000000000000 threshold
00ob0oo0o0o0o0000000b0 LvbsoOo pPpO

4ch 00000 chipO 4000000000000 00000

0000 16chD00000DDOONN]

000000100 4ch000000000 chip04000000000000000 16ch00O
000000000 2180 ASDO0O0OOODODOOOOOOOOOOODOOOOODOOOOOO
o0ooog8v/pCOU0DOO0O0OUDOOOOD2000000070000000DOOOODODO
goooooo0oo0ooo0o0o0o0oUoUUUUUUUOUUUOUULYVDbSOoooooooooo
g0oo0o000o0o0o0o0o0o0ooOoOoOoOODO0O0OOU0O0OUODODODOUOOOOOOOOOOOOLVDS
0000000000000 O0DDODODODUODODOODDODDOOODOOOO ASDO PPOODODO
gboooooobobooooboobobooooboobooooobooDbo

2.6.2 PatchPanel Slave-Board(PS-Board)

PS-Board OO OO O0O0O0O PatchPanelO Ps-Board OO OO OOO0OOOO0OOOOOO 21900
00ddooouooooooo0oo0ooooooo0oog 1700000000000 0OASDO
J00dd0oo00o0oooooodooooo00ooDo0o00ooo000o0o0o00ddH—pr
Jo00o00oopDOooooosSswioOooOooooo0oooDOoodooASDODOOoOOOoO DbCcOo
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00 PatchPanelO SLBOOOOOOOOOOO

2.6.3 PatchPanel(PP)

PPO ASDOOOOOODO LVDS Signal 0 40MHzO OO OOOOOOOOOOOOOOOO
go0oo0o SLBOOOOODOOOO0OOOOO0ODOOOOOODOOO 40MHzOO0OODOOOO
0000000000000 0D0000 PatchPanel DO OOOOO0OODOODOOODOOOODO
TOF (time-of-flight) 0 ASDO PSBOUOUOOOOO0OO0OO0OOOOOOOOOOO (O 50nsec)d3
goooobooobooooobooooboobooboooboooboobboooooobooboboo
000 PLLOOODOOOOODOOOODOOOOOODODOO BCIDOODOOOOODOODOO
ooooooooooo0o0o0ooo pPOO0O00OO0O0OOOOODOOOOOOOOOOODOO
gooooooooOoOooooooooOoCoOoOoOoUOoOo BCIDOOOOOOOOOOOOOO
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0 2.19: PS-Board

PatchPanel(PP) Slave-Board(SLB) 000000000

gbooooooboboooobobooooooboboo

O00OPPDO ASDOODODODOODODODOOODOODOOOOOODODODODOOOOOOOOOOOOO
Oo0o0o (oo300mVOOOO 1600)0000000000000O00OOO0OOOOOOOO0O
gbooooooboooooobo

BCID OO

oo0o 100000 40MHz0000000000000O0OCDOOOOOOODOOODOOODOO
000000oTGCOOOO0O0OODD0O BCOOUOOODOOOODOODOOOOO (BCIDODOO)OO
oooooooooooBdIbDOOodOoooono221000000000000CODOODO
00000000OO0OoOoBCIDOOOOOO 26nsec48nsecO 00 0DODODOODODODODODODODOO
000TGCOO00000000000000000O00O (000 100)0 30nsecO OO OOODO
gooooooooo0ooooooOooooOoooOoOo TOFODODOODOODOODOOOOOO
gbobooooobobooooboobobooooobooo3oboobooo

2.6.4 Slave board(SLB)

SLBOO PPOOOOOOOOODOOOOOOOOOONOOOOONOONOOOOOOOOOOO
00000000000 LIADDOOOOOODDO00000000 SSWOOOO0O000SLB
0050000000000000000000BW O (Triplet or Doublet) x (Wire or Strip) O
4A0000EIFIOO 100 (WireD Strip00)00000000000000 ROO (strip 0 0
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— 1/2 | (TPG Fine Delay) b
CLK [ IINIEENINI NN NN NN INEEEE]
TPG

TPG Coarse Delay
Trigger

p
=

MOl
SWL

—
g
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0 2.20: PP ASICODOD0O0 [2]

PP ASICOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O00O
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MASK —{D Q D Q D Q-
trom 4SD—1> QP > P PG D@—l
IV [ D Qf our

b - ”L}

40MHz
CLK

Aepp 1520

0 221:BCIDOOOODOCOOO

40MHzOOODOOOOOOOOODODOOO 2nsec00000O0DODODOOOOOOOODODOOOOOOODODOO

¢00)000DO0O0O0O0OODOOO0OOO0OOU0OOOOUO0OODOOODODOOOOUOOOOUOO
goobooooooobooboooooobooooooooboooooboooobDoboRrRObDO £70
¢000 £30000BWOOOOOODoublet 00O 3/40000000000000000O0O0O
000000000000 Tiplee 0000000 2/30000000 1/20000000000
O0O0OU0DO0ODO0O0O0OUOOOOUEIFIOOD 1/200000000000000000000O000O0O
gboooooboob HPTOODOOOOODODOOOOOODODOOOOPPODOODOOO
o000 12800000000 L1Buffer00000L1IAOCOOODOOOOOCOODOOOOOO
l000000o0ooooOoOoOIbDO00O0O0O0O0OoOoSLBOOOOOOOOOOOOOOOOOO
gbobooooooooboobobooooboooboobooooboopPPOODODOOODODODO
gooo0oOooOoOooO0ooO0OooUODOoOoDooOoPPOOOOOOOOOOODOOOOD SLB
gboboooobooobobooboobboooooobooobooooooooobooboOooDn
gbooogo

2.6.5 HighPt Board(HPT)

HPTO TGC2OTGC3 O O0OOOOOO TGCiOOOODOOOoOoOdooooooooooo
gbobobOoobooobooooooobuobooboobooboooboobOooboooboobOoboon
000000000000000000000000000 50 (Endcapx40 Forwardx1)0 0 O
000000000 30 (Endcapx20Forwardx1)00 800 0000000000000 0O0O
O00000OO0OOoOoOoos009mOO0O0OO0O0O0O0 SectorLogicO OO OO0

2.6.6 Sector Logic(SL)

SL(O 224) 00000 HPTOOO ROUUDOOOOODOOOUODOOOOODUD HPTOOO
oO00O00ODODODOG60DO0 py00D0ODOO0OCOOODODOOOODODODOODOODOO
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To Sector Logic T From PS-Boards

VME
0O 2.23: High pT Board

PS-Board 00000000000 TGC1O TGC2030000000000 Sector O Logic Board 00O
0ooo

MuCTPIOODOOOOODOO

00000000 300000 (Endcapx20Forwardx2)0OOOOTGCODO 24000000
ooooOo0ooooo 72000000000000DOOO0OOOOODOOOOODODOOOOD 2
gooooooobooobooboooobooooobooooobooobooooooboooooo RO
go000oo00d00¢e0O0DOOOO0ODOO0ODODOU0DOOOOOODOOOOOOODODODOOO
gboboodooboooboooooboooooooboooboobooooooooobobogogOOon
000 e¢O00O0D0OOO0DOODOOODOOODODODOOOOOODOOODOODOOODDOOOODOO
SLOOO0O0O000O000 Look-Up-TableD LUTO U OODOO0OOO0O0O0DODOOOOO LUT(Look
Up Table) 000 p-¢ 000000000 PtODOOOODO

2.6.7 Star Switch Board (SSW)

SSWOOOOO PSB(40D80)0000O0ODOUOUOOUOOOOOOOODOOUOROD(ReadOut
Driver) 00 0000000000000 0OOOOOOOOOOOOOODOOOOOO SLBOOO
0000000000000 zero-suppress0 000000 2250 SSWOOOOOODOOSLB O
00000000 RxOO0OO0000000O0DDOOCOO0000000O0000000TxOOO
uboboooooooobooobooobooboooooooboboooooboOobobooooboOoDbo
O FiberO 50090m OO0OO0OOCCOOCOODO RODOOOOOOODOSSWOOPSBOO PPOSLB
000JTAGODOOO0O0O0O0O0O0O0O0O000000PCO00000 TTCxODODOOOODO

2.6.8 ReadOut Driver(ROD)

RODO Read Out Driver:0 2.2600 TGCOOOOOOOOOOOOOOOOOOOOOOOO
go0oOo00obOOooOoOooooOoOooORODOOOOSSWOODODOOOOOODOODOOOO
go0oooooooooooooooFIFOOO0OODODODOOODOOOODOODOOOOOOOOO
gbobodooboooboooooobooobooboooooobooooOooooooooboOoooOoon
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From H-pT Boards l i

1

To Muon CTP Interface

0 2.24: Sector Logic

HPTOOOOOOOOOOOOOODOOO0OO0O0O0OMuCTPIOOOOOOOOOO

To Read-Out-Driver From/to PS-Boards

e
g

0 2.25: SSW

SSswoOOOO SLBOOOOOOOOOOOOOOO0OO0O0CO RODOBOOOOOO
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o0 TrCx0OoOoOoOOOoOOOO TTCOOOOOODOOOOODOODODOOOOOCODOOOOn

0 2.26: ROD

ooosSsSswoOo0oooooo0ooooooo0ooo ROBOOOOOODO

2.6.9 HPT SSW Controller(HSC)/Control Configuration Interface(CCI)

HPTO SSWOOOOOQOODDOOOOOOOoO0oOooOoOOoooooogooooooooooog
oo0oooO0oOo0ooO0oOo0ooo0oOo0o0ooOoooo0ooooocoO vMEOOOOOOO
gooooocpubDOOOoOoO0O0OoOoOoboooOOoOOoOoDOOOOOO0OO0OoOoODDOObODbOOO
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CCl Module

0 227: CCIO0O0O HSCOOO

CCIO USA150 HSCOOOOOOOOOOOOOODOOOOoooDooOooo
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3 LUooobouobbooon
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Ubobo0oooob0oboobog 2msec0000D00DO0OO0OOODO0ODOOOOODOODODO
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000000000000)000000000Bunch Counter 000000000 OOECRDO
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gooIbooooooO0OooooOoooooOooO RODOODOOOODOOODOODOOOO
gobooooboooboooboooboooboooooobbooboooobbobooboooIboooOoon
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gobooooooboboooooobooobobooboooooooboooooboboooDbboOoobooo
gbooooooobo
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0000000000000 OoUUOOTGCOOOOOD ATLASOOOOODOOoOoOoooood
ooo0o0o0ooooooOo0OooooOoOoOoO0oOoOoOoOoooUOooOOO TGCOoOoOOooooo
goooooboooooobobooooooooobooooobooboooobboooooobobooo
3200 TGCOUOOOODODOOOOOOOOODOODOOOOOOOOOobDDODOOD TGCO
gbooooooboooooobobooooobooo

3.2 TGCUOUODOODOOOOoOOoOoOoO

goooooooooTreCcoooooooooOoOoOoOoOoOoOoOoOoOoOoOOOOOOoOoOoo
000000000000 0002msecO0000 BCIDOODODODOOODODOODOODOO
gdodooDo0boo0o0ooOd0ooODooOoooOooboOOoo0DOo0ooDoO0 TGCOoOooDooood
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0000000o00oooooo (1.8m0125m)0000000000000OCO0OOOOOOO0O
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0)000000000000000000000D0000000O 8nsecd0OOOOOOO
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PP TP trig Tk L1A
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TGCOOOOOOOOODODODOOOOoOoOOOODDOOoOoOoOooOODOOOoOoOoooDoOOTGC
gooooobobgooooooboobobooo31goooboooooboobooboooDono
ubobooOooooobooboobooooboooooobo

1. PP/SignalDelay:1 00 00 25/30(0.83)nsec 0 0000 00 26nsec 0 ASD OO0 hit 00O
O0O0O0OO0OOOTOF+CableDelayOD OO O OO0
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0000000000000 000000000O0000000OASDOOODODOOOO
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TGC2 TGC3
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00)00000o0o0o00ooU0oo000O000oU0o000oD0O00000O0OO0O00O00oo0oD0ODoO0O0ono
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SLB to Hpt cable

1clock 1clock
TGC1 —— ——)
10m
N N+1
TGC2
15m
N N+1
1clock
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15m
N N+1
SLB Hpt

0 35 00000 at SLB HPT
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0000000000 HPTO Doublet 0 Triplet 000000 5m 000000000000

3.3.3 HPT toSLOODOOODOOOO

SLOOO0OO0O HPTOOOOOOOOOOOOOOOOOOOOOO DelayOOOOOoQoooO
gbbodooobooboooooooboobobooobobooooooobooooboobobooooaoon
gbobooooooobo

3.3.4 UX15-USA150000000000 (SL to CTP )
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3.3.5 TTCvi»SLBOUOOOOOOOO (CTP to SLB)

MuCTPIOOODOOOO CTPOOOOOODO LIAOOUOOOOOLIAOLTPOOOOO
USA150 TTCviO DO UX150 TTCxODOODODOOOO0OOOO3.70000000000000
0000000ooOOoO0O0O0O000000DDDOODO00d TTCrx DelayOOOOOODODO TTCrx
OPSBOOOOOOOOTGCIO TGC2& 30 1. /mO000000OOOOOOOOODODOOOO
TTCrxO0OOODOOOOOOOOOUOOOOOOOO TTCOoOOO (ECROBCRO BC clockO
L1AO TestPulse) 000 0000000000000 0O0O0O0OOOOOOOOO
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O

U4 000000000000D0000O00OO0

44




3.4 UoogbobObooodobbbouoan

TTCvi
TP Trigger
v
PP Coarse delay
0 to 7clock
(DPP out ( )
Test Pulse /ﬁ\ 32step variable delay
PG

\/ Signal cable Fine delay(0 to 26nsec | L1A

§ E | 32step variable delay @'__’w
| Signal delay (0 to 26nsec) L1 Buffer

TOF ®ASD in ®PP in

038 pPPOOOOOODO

0000000 TOF-CableDelay 0000000000000 O0O00O0O0O0O0OOOOASD in0=TOF[IJPP
in0 =TOF+Cable Delay 00 O00IPOO00O0OO0OO0OO0O0O0OOCOOOOOCOOOOO

gooooooooIpO0O0O0O0OO0OOODDODODOOOOOO0OOO0O0OOOOOO0OOOOOPPO
0000000000 0oooo0O00 (0 38)0PPO TTCUOOOODOOODODOODDDOODO
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oooIpO00O0O0O0 TGCOOOOOOOOOOO ASDOOOOOOOOOOOOOOOO
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goobooobobooooooooobopPOO0bOO0ODOOObODbOODODOOOODPP
out(DASDO 0000 OOOOOOOOOOOOASD intPPO ASDOOCOOOOOOOOO
O00o0ooooPPin00OO0OCOOODOODODODOOODOOTOF-CabledelaydOOOOOCOOCOO
gbobooooobobooogo

e PP outd =TOF- Cable delay
e 0 ASD in0 = TOF

e (PP in00 = TOF + Cable delay

IPOO0D0OOCOO0OO0OOOOO0OOOOOO0OOOOODOOOOOOOOOOOOODOOOOODOO

0000000000000 (D0000000)0000000000D00O0000DO0000
ggo
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3.5 Uouooboboooobobbobod

gbooooobobbobobooooboobobobobobooooobobobobon
gboooooobobooooboboooobobob40b000b00DODbDOO
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2.00000

3. 0000000000o00o00o
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1.TOoFO00000O0OO000O0O0OODO2.0000000000000000CODOOOODO
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00004.000000000000(039003.100000000000000000000
LVvDSOOO0O0O0O0OO000000000)00000000000oo00oo0o0ooooooo

039000000 2.8m

0 3.10: 000000 47.3m

000 PPO Thktrigger 000 00000000000 ASDOOODDOOOODDOOOODOOODOODODO
0000000000000000000 LVDSOO0OD0O0O00000 PPOOOO (DO00O0)00O0DDOOO
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3.5.1 0O00O00OO0DOOOO0OOOO0DOO

ggbooboobooboobooboobooboobooboon

0.20m/nsec

0000000000000 000000O0O0O0 5.0nsec/m(=0.20m/nsec) 1000
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ASD Testuse [ ASD buffer

Test Pulse
N ) Generator
p— 20-pair twisted cable

B BBE 000000000000 ] > o
LVDS receiver

& LVDS Signal

/17

analog out

0 311:00000000000000000D00

3.5.2 0O000OO0O0ODOOO0OOOODbOOO0ODbO

0000000000000 oo0ooooooo(PPOOOOOOOOOO ASDOOOO
O000)00OLVDSOOO (ASDOOO0O0O0O0ODO0O0O0O0OOOO0OOLVDSOOOOO PPOOO
00000000)020000000000000000000000000O0O0DO0OOOO0O
000000000 ooooOooASObBuffer 000000000000 OOOOOOOOCOOO
000 311000000o000O0000ASD buffer0 ASDOOOOOO0OO0O0OO0O0OODOCOO
00000000000 ASDOUOOOO LVDSOODODOO NIMOODDODODODODODODODODODOOO
00000o0oooooooooo0o00ooooDoCoo0o000oOoooDODbDOdanalog
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0000000000000 = analog out0O0000 -—00O0DOO
LvDSOOOOOOO = NIMoutOOO -000000O0O0O00OO0O0O-0CCCO

00000000000000 312000000000000000000 (zm)000000
000000000LVDSOO000000000000000000000000000000
0000000 2000000000000001000000000000000000000
000 x(m)0000

00000000000 =1.3x 10 %z —0.60 0 (3.1)
LVDSOOOO00 =4.9x 10 2% +2.0 x 10z (3.2)

go0oLvbSOoOOoOoOOoUODOOoODOOoOODOOOOOOO0ODOOoOoOOOOoDOOODOoOO
00000000000000000 PP/TPDealy 0000000 (00DOOO0O0OOODO OO
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analogout & NIMsignal delay

LVDS signal 0D & EE
» Yy =0.0049x? + 0.0002x + 11.72 =

15 e

’ / (:'r;st PulseE IE
5 y =0.215x - 0.6044
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o &
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=T L RZEH(m)
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analogout 00 0-0000)0000

000000000000 00D0)WVDSOODOODOOOD0ODO0OO0O0DOO0DOD0O0DOOO0oOooO
0000000000000 UOOPP/SignalDelay0 000000

3.5.3 0O00O000OO00OO0O0OO0DbOO0
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gboboodobooooboooboobooooooboobobooooooobooobooobooon
gbobooooobobooooboboooo 3.3ogogoon
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gbobooobobooobooboboooooooooboboooboobooooooobooobooon
gboboooobooobooooooobbooooooboooboooooooooboobooonDn
0000000000 (0)0oo0ooo0o0oo0o0oo0o0oo0o0oo0ooooooooooooo
00000000000000000000000000oooo3.ooo0ooooooon
0o0)ooooo

3.6 Uooooboboooooboboog

goooooooooTorFOOOOOOOOODOOOODOOOODOOODODODOOODO
oo0oooooooooooooooo0o0ooooop’0oo’ooogooooooooboo
gboboooooboboooooboboooobooboooon

gbobooobooboooobooobooooboOobooboooboooboooooboooboooonn
gobooboobooboobooboboboboboboobooboboobooboboo
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assumed
BC timing

P Trigger input|«—
TGC1

PP inputsSiganl arrival@PP
ASD inputSiganl arrival @ASD
PP outputJestPulse output from PP
-11.8

TGC2

TGC3

BCID Dellay Signal De;

P

64.6

BCID De
>

85.7

Signal D

BC clk l_T_

(40MHz)

real BC timing I I
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ay Signal De

elay

88.9

115.9
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d

N-1 Bunch N Bunch N+1

| T

l

A
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0 313:000000000000000D00
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00 (PPoutput) 0000000000000 O0O0O0O0OOOOODO ASDOOOOOOOOOOOOOOOO
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00000000000000000000000000 (assumed BC timing) 0000000000000
0000000 (real BC timing) 00000 0000000000000 00DOO00OO0OOO0DOOO0ODOO
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goooo0o0ooOooOooooooOoOooDOoOoO ASDOOOOOOOOOOOOOOOOOO
gbooodobooobooobobool1oooboooboooooooooooboooboobooooon
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0 317 00 ASDOUOO0O0ODO0O0O0O0ODOOOOD (0D)0UDDODODDOD0DODO0DDO0DOO0D (DOo0UoDOO
000000000 (log scale))(O)

FwDoOOOODOOODOODOOO0O0OO0DO000000 run0D0000D0OO0OO0DOODO ASDOODDOOO
000000000000 ASDPSBOOOOOOOOOODOOOOOOO

gbobooobooobobooboooobooobobooobooobooooooboooobooooobooooonoo
gboooooogn

gboooooobobooooooo

03 800000000000 0oooooo ASboooooooooooooooooo
gbobooobooobooboobooooboooobooooboooobooooboooooobooobooon
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oo

ASD :Amplifier-Shaper-Discriminator
ASIC : Application Specific Integrated Circuit
ATLAS :A Toroidal LHC AppratuS
BC clock :Bunch Crossing Clock
BCID : Bunch Counter ID

BCR :Bunch Counter Reset

BW :Big Wheel

CAN :Controller Area Network

CCI :Crate Control Interface

CSC :Cathode Strip Chambers

CTP :Central Trigger Processor
DAQ :Data Acquisition System

DCS :Detector Control System

ECR. :Event Counter Reset

EF :Event Filter

EIFI :Endcap Inner Forward Inner
Er :Transverse Energy

high-pr :High transverse-momentum
HPT :High-Pt Board

HSC :High-Pt Star Switch Controller
L1A :LVLI1 Accept

L1 Buffer :Levell Buffer

L1ID : Levell ID

LHC :Large Hadron Collider

LVDS :Low Voltage Differential Signal
LUT :Look Up Table

MDT :Monitored Drift Tubes
MWPC :Multi Wire Proportional Chamber
PP :Patch Panel

PS-Board :Patch panel Slave Board
ROB :ReadOut Buffer

ROD :ReadOut Driver

ROI :Region Of Interest

ROL :Read Out Link

ROS :Read Out System
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RPC :Resistive Plate Chambers
SCT :SemiConductor Tracker
SLB :Slave Board ASIC

S-Link :Simple Link Interface
SL : Sector Logic

SSW :Star Switch

TGC :Thin Gap Chambers
TOF :Time Of flight

TRT :Transition Radiation Tracker
TTCrx :TTC Receiver

TTC :Timing Trigger Control
TTCvi :TTC VMEbus Interface
VME :VERSA Module Eurocard

good

[1]

2]
[3]

[4]

Osamu Sasaki 0 ATLAS Thin Gap Chamber Production Readiness Review Report

O Amplififer-Shaper-Discriminator ICsO0 November 1999

Osamu Sasaki Patch-Panel ASIC , July 2005
ATLAS-Japan TGC electronics group, Slave Board ASIC Technical Document, March 2005

The ATLAS Collaboration and G Aad et al, The ATLAS Experiment at the CERN Large
Hadron Collider August 14, 2008

ATLAS Technical Design Report Level-1 Trigger, 24 June 1998
Osamu Jinnouchi and Osamu Sasaki, Study On muon level-1 trigger scheme for TGC, 2,1998

J. Christiansen, A. Marchioro, P. Moreira and T. Toifl , TTCrx Reference Manual Ver3.11
December 2005

OO0 00 0O000DOO0o0O0DOOo LHCOODOOOoOoOooDooO 20060 30

0000 0000000000 ATLASOO000000000000o0ooooooooo
0 20050 10

00000 0000000000 OATLASOOOOOOO0O0O0OO0Ooooooooogn 2007
oo10

o000 00Oo00b0Oo0o00D LHCOoOOoOooOoOooooooooooboooooogo
ooo 20080 10

o000 boo0oooboobobo0 oDbooboobooboooop0bOoOoboOobDOoDoOo 2008
010

73



[13) D000 D00O00U00D000 ATLASOOOD0OO0O0OO0OO0OOOOO0O Sector Logic O
oooobooooooonbogonDo 20080 20

[14 000 0 OO0 00000000000 000O00OO0OO0O0OUUOOODOOOOOOOoOO
gooooobobooooobgoobD 20070 110

[15) 0000 0000000000 ATLASOOOOOOOODO 1000000o0o0oooooo
goooog 2090 10

[16) 000D0.”ATLASOO TGCOOOOO0O0O00” 000000 20080 23pSJ3, 0000
0, 2008

74



