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Introduction
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e
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Level-1 Muon Trigger Scheme
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Motivation
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Burst Stopper 1h— R
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http://openit.kek.jp/project/atlas_nim_logic/public

Burst Stopper h—K

« NIM input x 2, CPLD (XC2C256-7PQ208C)

NIM OUtpUt X 2 for VME control
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8


http://openit.kek.jp/project/atlas_nim_logic/public

Burst Stopper ANDOAH «- HAOES
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Burst Stopper Firmware
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Burst Stopper Logic

* N out of W Logic
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Burst Stopper MDIRIK
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Motivation

* Run-3 TOMJAH—L—FANDEK
» L=3x 1034 (c8WVWT, MUA—L—k <15 kHz, ptElfE 20 GeV
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NUA—L—MODHIR : IREDXITR
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7 17 OHIE : Run-3

¢+ Run-3 Tl Fitet
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New Small Wheel DEAEZORNY H—
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NUA—HZEOQI YV DEEICEITT

¢ Run-3 TO MU H—FHER—RICIE, ITOMEINEKREND

» NSW e DO KXKEDBEHR=E=ITEDZHIC, BERT—YRENTED L
» New Small Wheel h' 5 OBHRIFIEREDIEEZN S DIBRICEERNT—F 14 IHKE L,
NWEREREZZITESHICIE6.4 Gbps TOT—TBENTEDIANHENNRETH S,

» KRNV A—AI Y I ZRETBILEHDODREED FPGA zHIT 5 &
» Coincidence Window DEIE, IREED 7 T4V XY N PERRBO IV TFTr a3 vickD
ZE - AEIENDEITE D,
FDfcéh, EZHZAIRERFPGA EICKRIEO Y W I ZEET ZNENH 5,

» NUAT—Z2BBULEEERDODT—5 %, XEUERETED &
» $#2ERD High Level Trigger THW2 7 —49 Z X2 WENH 5,

o IHTDO MY H—4IEMR— K Sector Logic Tl EDMREZ Fmz 4Ly
> #ifc/ia b YU A7—4IER— K New Sector Logic ZRF U /-
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New SL board design

. o~ ". .'~ '
(s Xl O SO S M’o
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Open- It7’l:| /17 ~ rATLAS Level 1 muon trigger processor; Link
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New SL board design

6 optical inputs (6.4 Gbps) from NSW CPLD (XC2C256-7PQ208C)

SFP+ with GTX RX'in FPGA

6 optical inputs N i::
for other detectors \‘
SFP+ with GTX RX .

2 optical outputs
(6.4 Gbps) to MuCTPI
SFP+ with GTX TX

FPGA (Xilinx Kintex-7 XCK325T)
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.'._..’
3
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‘:‘b‘ I 4
>
-";.-J

SFP RX + G-Link RX chip

L o o s IR é
. . . - I :
.
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|

e . .
14 optical inputs (800 Mbps) from BW-TGC

for VME control

(

I =
proey

B
B

.

: '

. <

: vt p r
'
—— e

[ BPI (PC28F256P30TF)
. for FPGA configuration

RJ45 connector
for readout (SiTCP)

16-pin connector
for TTC

i
_E
&

--------

LEMO IN/OUT

INRTD 1/0 DEFHERIITT
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New SL firmware

BW TGC
wire

Rol (R), dR

BW TGC
strip

Rol (¢), dd

NSW

_> ]

R, ¢),d O

Other muon
inners

1 : \%
G-Link [ E’ S
Interface || & e
\ ()]
- ~
G-Link ||38
Interface|| & &
[ | - 0
GTX RX ;'g
'Interface 2 2
'. <3
:GTX RX & S
'Interface S e
E Max
: 1826 bit/BC

calculation

Level-1

FPGA:
O :
go) ;
Q :
QO .
- ;
L | s 8 :
> IF © MUCTPI
gl O ol > * —
g = 8| 64bit/BC
W O C | 2 (3) candidates
~ :
BW - NSW S ;
R, & ELJLECELN (= :
do cut
re-calculate
PT with 6 :
etc. 1
*IJ:)S kH ~1/100 -35 Mops ROD
[ Zero sitcp |: | PC
—FIFO — L
Suppress| |Interface|:

Buffer

(hold data until L1A ) ('store data with L1A)

( output by TCP/IP )
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New SL firmware HiTrigger Loglc%“:%

BW TGC o FPGA :
wire | G-Link ||58 ' Coin. © :
Rol (R), dR |[Interface|/8 8 '8 :
: O :
: uﬁ ) :
BWTGC <
strip G-Link E% E — q% MUCTPI
- O e ]
Rol (8),d@ |Interface| 8 & 0 & oromac
calculation B 1O €| 23 candidates
1. ¥ﬁbb\)\7] GTX de X |
NS GTX RX ?.'"g' : BW - NSW © :
W irfoce| KB LW M coincidence Q= :
R ¢),dOr i a :
(R. @), s dé cut :
Other muohk l o re-calculate
nners 8 IGTXRX a8 PT with 6 :
Interface, 2 g’ — :
2N
M 4 _ _ -liA= = {2. Readout DL ROD
: - 100 kHz BAUANAANN LR SNy
' eoenuec il “Level-1 —FIFOl- Zero | | SiTCP 'I_\Ii
! ~ « Buffer Suppress| |Interface] s
"""""""""""" B | i .
(hold data until L1A ) ('store data with L1A) ( output by TCP/IP )
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GTX Transceiver

e EENTSYY—/NGTX” [EFPGA ICFHIEH I TWLWS
» BEZITOEHICIE, BEEBED/INOX—FZIFUKERTEITDINENH D
» F—ECRBEBEICDWT, KR—IMNSERAT S

/ PCle
- TX Gearbox |=
™ | TX Beacon
T™X |OO8| Pre/ Ll L SATA [ Patt TXPIPE |_ d ata from
4_ Driver :&i Zz <|PISO|= Polarity [ ~1 oos / | Ge:e::or Control |~
serial data I : || main logic
~] : 88108
\/ J— = ™ - - Encoder m Interface _
HESA [ N = ]
Dividers ~J™ Adjust - +
FIFO \ I k -
TX Phase
TXPhase | I 1at0r e
Interpolator CONNZ?:I (GTH)
! TX PMA TX PCS
From Channel To RX Parallel Data From RX Parallel From RX Parallel
Clocking (Near-End PCS Data (Far-End PMA Data (Far-End PCS
Architecture Loopback) Loopback) Loopback)
From Channel
Clocking
Architeclure
i
AX
Clock RX PIPE d ata to
Dividers Control . I .
J main logic
- I RX Status
serial data ||« o Conrs —-
gq | OFE Polarity ~ ﬁ
and 88/108 ] Imertace
ﬁ SIPO - Align D Decoder AxX
AX 00B 1 g m ‘D' ax
Chocker —
RX Serial PMA Parallel PCS Parallel FPGA Paralel
Clock Clock Clock Clock
(XCLK) (RXUSRCLK) (RXUSRCLK2) 2 3

UG4S _c1_0_n2am



Recovery Clock & 8B/10B ZEia

¢+ Recovery Clock

» {EI DT —F D High/Low DYIDEHLLEHAMNS, clock ZHHET 5

> H UTF—FHuER THigh £7213 Low /2 &, 1EU < clock DMl TE 730

+ 8B/10B Z A
» IS LI <> VU TIVEBD EZIC{ES encode/ decode A=,
» RUVLE ‘0" cld “17 DIREHEHNEWVWKDICT S
» Tfc, 707 £ DIBEDIINT VR TEELDICT D
(ChicL>T. ACIEE TEXTE D)

» INZ LIVES 8 bit = 256 /XY —2 XL,
2 7IMESTIEI0 bit = 1024/85 —> 2o B35
» 256 /XY =2 I UBT12 @D “0" “1" B XD RS D72 WD D,

M2D0” “1"DMEEDINT VAN ENLH D512 EH%Z:E, WinhstEsd

> Al SB 10B
00000000 => 1001110100

X OEE  WBRB SN
ROTH GROTHB) oy

O000TTTT => OIO0TT10100



Word DIER : comma DEE

¢ comma <& &

» 8B/10B TIX10 bit TEN 451024 D D/NY—>D S5,

B12 @D UhMfE->TWEh -1

>HZS57512 )IXY—>D 5DV DA “comma” EUTEET S

» comma HBESFnNZEZHBHEC word DIEREZTFEHRI D& T,

Word Alignment Z3%TZ 3%

» 5l : 32 bit/ word DIHBE

TXA

8B/10B
encoding

time
<
Data3 || DataZ2 || Datal |[|[Commal| DataO
Data3d || Data2 || Datal ||Comma ||Unaligned

\

J

) 4

8bit x 4 = 32 bit word & UT={=

8B/10B
encoding

RXAAl
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GTX Transceiver DERE, &6

o DI FZBF Z . Transceiver OREZITO

» TNAT, *E - XEROELEZ—E, HOm/NCTBIHIC

%=321{= Buffer O/N\1/XREEE U
» ICH, BAEHIWREZITo D, EIE

/ - PCle TX Fl FO TX Gearbox |=
TX | TX Beacon
h TX 1008) Fre/ «{PISO |= P - - SATA Bypass - Pattern TX PIPE -
Driver | and | Post olarity 008 Generator Control
. PCle | Emp 1 —~ %
serial data s -
~ e Interface
N2 1-5-  — | /\ CITX \ L ¢ — I
— E ock
= Dividers Adjust =, ’
N FIFO Y’ \ -
< oy - ’
TX Phase
'Tx Phase | Inerpolator |-
nlerpolator Controller (GTH)
! X PMA TX PCS
From Channel To RX Parallel Data From RX Parallel From RX Parallel
Clocking (Near-End PCS Data (Far-End PMA Data (Far-End PCS
Architecture Loopback) Loopback) Loopback)

Fencmns comma detection, —  comma D EE,

e word alignment
’ DETE

RAX

Clock
Divid

RX PIPE
Control
1

—TX-RX TEHETH ——

N
- 4 - RX s‘ml‘
Comma " ~s
serial data ||« ' Bt 5
OFE Detoct |V FPGA RX
- Polarty [ “ang [T]). e | & 2T~ Inmertace
SIPO - ™ . ¢ .
< | Decocer AX
AX OOB H = . Eiaste .
4_.1_‘_. N'o'
PRBS Gearbox
—
7/
RX Serial PMA Paraliel PCS Parallel FPGA Paraliel
Clock Clock RX Buffer Clock Clock
(XCLK) (RXUSRCLK) (RXUSRCLK2)

Bypass

UG4S _c1_0_n2am

data from

main logic
+——

data to

main logic
—

26



GTX Loopback 77X b

¢ Loopback A %, New SL O£12 L— TRHEFICITo

TX Interface L 32 ?'ts TX data Control
_ Serial < Parallel / Generator via
Loopback serial data | VME
6.4 Gbps 32 bits
. RX Interface [ | Datareceiver
., || Serial = Paralle i 32 bits -> 128 bits
160 MHz {1 28 bits
40 MHz RX FIFO
128 bits ->128 bits
FPGA | Comma
count-up data (= “bcbc”)

y

TS RN 0edd 0cOb 0a09 0854 0605 0403 0201 bchc
T DEET

215 v 15 _9 0edd 0cOb 0a09 0855 0605 0403 0201 bchc
C—HIFT B E%ZE |oeod 0cOb 0a09 0856 0605 0403 0201 bchc
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Readout FiIrmware
o RETFT—HVZIFEUKFRE - - 1957 7—LU 7 %={ERk Uz

Level-1 Trigger

Level-1 l | 6-bit SiTCP
input Buffer S data 5—% % TCP/IP
data NUA—xT | |TFO Zero [C & HR, to ROD
> >
F— 4 TR 2048 >16 Suppress Ethernet Cable TCP/IP
TE(F

AR NDZEHS —

Zero Suppress -
“0” 0)5’%0)7- FIFIET, T—IDNA>TWBFZEDHIED
Bl Z (3 Sero

@ ®: 6 @ ®:@:D:© suppress
0000: OOOO 001 O OOOO OOOO 1100: OOOO 0000 —> 0005 0010 0002 1100
Input data output data

FIC'O" DZNWT—FICEWT, BT —IVA XZEEIT DI ENTED

FZIE, Run-1 @ TGC F—4% TlE, TTD 0.3% D1 X3
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Readout 7 X b

> TCP/ 1P Read Out Driver,
erx Sector [ s ROD (PC)
Loop Back 10GbE Switch
10 GbE
A g
Trigger, »N-to-1 connection *
Timi
iming & Event ID, TSP
Control Bunch ID _ .
: etc. » ROD TF—4% OS5 TER
= Signals > NewSL B TSITCP £BWTF—4 %
£ RETE T EERER
U>f . » ID & Data format:
O Fan-out | sy NSO IN L

New SL &TTC Fan-out Board T—%
» T 7 A—Nv NEERED ITAE
» /ero suppress:
» FULSH#EBEL, ‘0" OF—F D
BToNTWS I & ZHERR
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XEWH - SEROEE

¢ Burst Stopper

» ATLAS 2D TF—YESZ EHTUE S Burst ERZVETO 9 578HI(C,
Burst Stopper Board ZFF U 7c

» IRTEIE Trigger W& enable. VETO (ddisable TERLTW3

» VETO % enable T2 DREZEHT WD

¢+ New Sector Logic
» FILWRYUA—OY Y I ZEETIOHICnBELREREZEZT NY H—HIER—K New
Sector Logic ZHAF U I
» IR7E. New Sector Logic ICE&XKT 5 Firmware OFREFEZESH TS
» GTX: Loopback 7TAKTIEUKBETES & ZMER LI
212 L—YZHAWCBEZERETES I EZ2ER UL
» Readout: F—H%ZEHME - BBIL. SITCP TXEY BFirmware=/ERL U 7c
TTC Fan-Out Board ZFHWTID [EEROEBESMEZHETRL -
» SEOEE
» NUA—L—KrEIRICAET T, BEBHRZzAW N A—0OY v, ELT
FhaRET B DFirmware OFF
» 10/19-11/9 T, &EELHC NODHRERZ{T>o>TWBF—LEBeam Test Z1T5,
Z ZTNew Sector Logic, 8KV FHFEUTz Firmware OFREZ1TD
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GTX V7 IBEEDER

» VU 7ILBIE

clock

data

Fl Z (L. Tword

- 8 bit 735 —.

word = OT10T101 g pit ®word »%, 8 CLK |1

-> Ox6d

¢ CHOEEDHRE
» ZEQIZ clock ZESYH>TEET %D
-> data 5T %, “Recovery Clock”

» £ ZH1 word

DIBZE D H
AN BB EDINY —> %

> comma & [E

HrAHE B IE T,

JWTEEI Do
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Readout Diiit

e L1MNUA—DRITSNIE

Detectors

C System

FDZET—4 ZRead Out Driver (Ci%E 3

-> ZERDHigh Level Trigger THW%

Trigger,
Timing &
Control
Signals

Wele|le ||

A

Event ID,

Bunch ID
etc.

_—

TCP/ IP

Read Out Driver,
10GbE Switch ROD (PC)

» ER—RHhSDTFT—5 %
xEHD

» T A—N v NDEIHA

» T —DALIE

» N-to-1 connection

~__— SiTCP: %épenft

- New SL THEE S L /ctge
- FPGA % Ethernet Cable [C¥Z#sd %
- F—A%TCP/IP TX.IET S
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IRE Dluminosity, Trigger Rate

¢ Run310249 (2016/10/10)

Online lumi [ATLAS_PREFERRED] per LB for run 310249

Integrated Iumlnoslty 4.724e+05 nb-1 (all LBs) and 4 691e+05 nb-1 (stable beams)

16000

14000

12000

10000

8000

6000

4000

2000

200 400 600 800 1000

Peak Luminosity ~1.37 x 1034

Trigger Rates for run 310249

ATLAS Run Query 2016-10-11 03:50:00

w180m LR R TR [ /UL TN O [t ST, . T I.....t ..... L BT UL N SO FOUU A

oo L1 MU -
= F L1 MU20 =
£16000 g -
o = =
14m -_ ................................................................................................................................. _-.‘

12000 :_ AR AREeeanas teaanastaan kst AR A e EaEEs s eeeee {ieuuassaaans s sanan st | nns aneas faaunasts o e  aannes _:.‘:-,,’

1°m :._ §8aanssaaanassesanas i sanandisannsssasanslonsanssJessssisannssssnansssdpansiasanss ._..-'C;

= e

aom —_ =4 San Lo AR e s Rne s nnns s ] SR ER s B ARREE S RANEE ALbRAE e E RS _.— :';;:

6000 :_ ..................................................... _:g

m 5

4000 e A0 RUR| O R 00 o || NN P00 KN A ) (2

= <

2°m ,'__ ...................................................................... ((jz

= : : =

1 L1 | | <

|
200 400 600 800 1000 1200

Luminosity block nhumber

Level-1 Muon 20 GeV O U H—

~ 14 kHz
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New Small Wheel &® Coincidence

RIS a Iy FITD=HD Coincidence Window D EZE

>

¢ T

BW & NSW DAIBEDZE new - nNsw, dsw - dnsw ZETE

|nBw - nnsw| < 0.05, [pew - dnsw| < 0.06 Z Coincidence Window & FE 8,

COEEEBBLUIBELITN I H—Z2RITISI& LU

IO NYH—L—K
Run-1 Run-2 Run-3

NIA—2RATFL| NIA—2AFTL| (NSW Coin.) ~20% @ -> E

51kHz 28kHz 13kHz L — iR

(ATLAS-TDR-023) L =3x10% cm 251, prEIfE 20 GeV
AN — e 3=f A

3D pT 7 #ﬁ %%1 LUTDI 2 —AVHRBRMICHRENE D, RKEE LT
> AL B I BB L B L 0 e B L B L B B L BB B BB
S U i % 600 - =
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https://cds.cern.ch/record/1602235/
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Beam Test 2016 @SPS

« kH. TOROHFENSHIIBTE

TGC MDT TGC CERN SPS beam facility H8B.
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Run-3 TOMYA—OIYy I FEH
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New Small Wheel
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https://cds.cern.ch/record/1552862/files/ATLAS-TDR-020.pdf

Low-pT muon rejection
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Zero Suppress, REOTF—HF 7A=Y v b
¢ Data Format Word-0

Word-1 0x0 L1ID (12-bit)
Word-2 Ox0 BCID (12-bit)
Word-3 0x0 SLID (12-bit)
Word-4:--
Zero-
Word-(N-2) ero-Suppressed data
Word-(N-1) Ox0000

Word-N
¢ Read Out Line test using SITCP

LT1ID: 0682 Input Data: Format BODO 0682
BCID: OF44 || 0123,4567, | &Zero-Suppress  [RFPRe00}
SLID: 0001 || 89ab, cdef, F110 0123
0000, 0000 # F111 4567

F112 89ab

(“0000" x 280) F113 cdef

0000 EODO

0000, 0000 Data is sent

successfully
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SITCP and ROD

+ ROD:
» NewSL 12#, TTC Fan-out 1D 5B ZXITEND . Buffer IC{REF
» Event Builder TIE ID DY Y F> I Z1TWL\ 1DDAXRY NCTREDTRED
ROS (Read Out System) (CIX{E9 %
» ID S ANVYFHFEDIZT—NEHITS

ROD PC

grrgresspesns > m
S RCMemory )

Ring Buffer

data: : :
TTCCollector
SLCollector TR '

SLCollect T
O-

TTC

S-LINK

PCle —)

SL

Event
Builder
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Beam Test 2016: Firmware Diagram

¢ Firmware Diagram OZE{gh EA TS
» TEGEBEIFETERAFH

NSL Firmware for beam test : NSL_Firmware_Beam_Test_v04-00.pdf, 2016/8/11, Shunichi Akatsuka
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Beam Test 2016: Trigger
¢ T2RFYVIIVFL—FTRNIA—ZRITI BDH,
¢ New-SL H MU HA—ZFITL, BEHLRNSIHETIL 2L

Coincidence

New SL

Trigger:
Simple Coincidence
Same?

<

Efficiency? .

Trigger:
Coincidence of 4 wires,
and 4 Strips.
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/0 TA b DiER

* FYTADEZTAH. ELUI/O TA B
» 2 TDICNDEZIAHIIHER
» G-Link, GTX £ TDI/0O OFEMETE
» ex) GTX Bit Error Rate:

» < 3.6 x1015@6.4 Gbps, Y77 DREKEMICL T
» < 4.5 x10°15 @10.24 Gbps BREET 2

i
< W 4 450 40 40 4 4 408 A A8 A S0 0N SNE MU M= M I MR P W D e N A 0 "W =
A -
-
3

eye pattern = BN 3. JKEH
En<sW\WaOYAIMESIC

v TWHhZBE5ENTES
) > time  fyll range = 1UI
Eye Pattern of 10.24 Gbps = 1 serial clock

Line 0 in one of NSL
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Data format from NSW

+ NSW track segment information:

Field:

sTGC type

MM type

AO (mrad)

® index

R index

Spare

Num of bits:

2

2

5

6

8

sTGC/MM Type

No segments:

Low quality:

Medium quality:

High quality:

00
Ol
10
11

A 6: 1 mrad/bit

®: 10 mrad/bit

= 24 bits

2w rad/ 12 (or24) / 10 mrad = 52.3 — 6 bits

n : 0.005/bit
(2.4-1.3) / 0.005 = 220 — 8 bits

+15 mrad is enough to select muons from IP — 5 bits

o QO
-
@

# of Muons Normalized

ATLAS Work in progress

do (mrad)

ATLAS Work in progress

4 Da

.
’

»

L

®
.

% 1.5<hi<1.7

4 Singlo mu MC

ta (8TeV)

do (mrad)
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Interface to the new Sector Logic

* IRE, SL TE 2 Db Z v U EHREZ

EELTWS

» Run-3 TIE3KICKRDAIEEEN H B
» NSW 58k S v 7 nDIEHk~%

H5 AN, TRfcEEZA5NS
» 1 AXDT—=TILTANZ Y I 9,

2RDT—T )&

TWTXIET B

¢ Track data in the NSW will be

combined and fanned-out in the

transmission to maximum /7 SLs by
NSW electronics.

» assign 3 SL boards for 1 big NSW

sector (D~Q)

» cover the boundary by the neighboring

sectors (@®~@)

Words

first byte

second byte

Word-0

comma

comma

Word-1

o

track

Word-2

Word-3

track-1

Word-4

track-2

Word-5

Word-6

track-3

Word-7

BCID (12-bit)
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Current Latency (54 BCs to MuCTPi)

New Small Wheel (expected) Big Wheel TGC (measurement)
nsec | CLK [ Total CLK nsec | CLK [ Total CLK
TOF from interaction point to NSW (10m 34| 1.5 1.5 TOF from interaction point to TGC 50 2 2
Propagation delay on wire/strip 0.2 2.2
Signal Processing on detector 18 19.5 TGC response 0.1 2.3
ASD 0.2 2.5
Optical Fibre (90m) 13 32.5 Cable to PS-Board (12.5m max.) 2.5 5
Variable Delay, Bunch ID, OR 1.5 6.5
Signal processing at USA15 Variable Delay 1 1.5
(incl. merger board) 8.5 41 3/4 Coincidence Matrix or 2/3 Coin. 1 8.5
Signal Fan—out LVDS Rx (SN65LV1023) 1 9.5
Serializer + Optical Tx Cable to H-pT Board (15m max.) 3 12.5
LVDS Rx (SN65LV1224A) 2 145
Variable Delay 1 15.5
H-pT Matrix 2 17.5
G-Link Tx (HDMP-1032A) + Optical Tx 1.5 19
Optical Fibre to Sector Logic (5m) 1 42 Optical Fibre to Sector Logic (90m) 18 37
| |
l New Sector Logic

! nsec | CLK | Total CLK
NSW ports in New Sector Logic Receive signals from BW and NSW 37
Receive signhals from NSW 42 Optical Rx + De—serializer 2 39
Optical Rx + De-serializer 2 44 TGC R-Phi coincidence (LUT) 2 41
Alignment LUT (BW - NSW) 1 45| — |Waiting for NSW signals 4 45
BW-NSW coincidence (LUT) 3 48
Track selection 2 20
pT encoding 1 51
Serializer (64bit/clk., 3.2Gbps) + Optical Tx 1 52

Optical fibre to MUCTPI (10m) 2 o
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Project schedule

ID Task Name ‘ 4 ‘ 019 2020
@2 a3/ a1 @la3 s a1l @lazlasall @2 a3 as arlalaezlas arlala3las ol lazlaalal
' 1 Interface — 1 : :
2 Input data format from NSW specification 30/09 I '
'3 Output data format to MuCTPI specification 30/09 : :
I Engineering studies and test I I : :
5 Sector Logic Board (Hardware)
E Specification Il :
7 Engineering studies I I :
8 Prototype module design I 1
E Preliminary Design Review 2 :
110 Prototype module production | Il : F D R .
11 Prototype module test i I 1 . e nd Of 2 O .I 6
E Module-0 design L}I Il : 1
13 Module-0 production [ I; : :
14 Module-0 test I 1 1
15 Final Design Review & 30/12 :
E Final module design ( Il :
17 Pre-production I Il ' P H R. N 2 ‘D 'I 7
18 Final module test I . = OV-
19 Production Readiness Review 30/11
E Mass-production | Il
21 Module inspection I I
122 Sector Logic Firmware I
23 Firmware development (Readout part) L
24 Firmware development (Trigger part) I £
25 Sector Logic firmware ready ¢ 30/12
26 TTC fanout/readout board for ROD [ 1
z Module-0 design | i
128 | Module-0 production | I;
29 Module-0 test I I
30 PCI-Express board for SLINK and BUSY output [—
31 Hardware design [
32 Prototype production
33 Prototype test
134 Final version design
35 Production and inspection
36 Mass-production and inspection
37 Software (1.5 FTE) I
38 ROD PC software
39 Simulation software development
40 Performance studies |
41 Online software development I
42 Offline software development I
43 System integration (1 FTE)
44 Demonstrating full readout chain on TDAQ softw.
E Installation and commissioning l
46 Sector Logic in USA15 commissioned ¢ 01/07
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