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Level -1 Trigger Requirements

Provide trigger multiplicity
Information to the CTP:
e/gamma and tau/hadron
jets
missing and total Et
Jet-Et

Provide Region of Interest (Rol)

Information to the Level-2 trigger
system
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Time slice data for monitoring and
diagnostics
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Prototype Readout Module for the ATLAS

leyel-1C

Readout Driver (ROD) Requirements

Collect data from Cluster Processor (CP)
and Jet Energy (JE) Processor via
HP G-links

Data processing (zero suppressed or not)
Error detection

Merge and format event data

Interface to the readout link (S-link)

Local Monitoring of Data

Receive TTC signals

Interface to CTP (ROD Busy)

Operate at level-1 accept rate (75 kHz)

1 Calorimeter Trigger Processor

Cluster Processor Jet Energy Processor

x4

Slink
v

DAQ

Level-2
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4-channel (= 4 processor modules)
prototype, 18 channels for the final version:

G-Link (HDMP-1024) Receiver
Data FPGA:
Perform Zero suppression
Perform Parity Check
Buffer Data in Fifos

Controller FPGA:
Control G-link access
Merge and format Data
Transfer using S-Link
Interface to TTC
‘Spy Event Buffer’ for local Monitoring
FPGA based buffer manager
> Can provide PCl interface
> Can implement DSP core

t-»| Shift register output from the FIFO B
e
&

ogic
Shift register output from the FIFO

Trigger Type}
RAFO

L

BCID Number n
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To Header + controller

ToHeader

DAQ

AR Y

Rol

v

Spy buffer manager
Interface to Single
Board Computer (SBC)
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Prototype ROD Implementation

Triple width 6U VME

Four Common Mezzanine card (CMC) positions
Receive data via G-Link CMC daughter card (from 4 processor modules)
Two S-Link Positions for Slice Data or Rol Data
One position for a commercial PMC co-processor card

All processing and data handling carried out by FPGAs
Flexible design: same module, via different firmwares, will handle:

» CPRols » JEPRols > CP Multiplicity * JEP Energy Slice

» CP Slice Data * JEP Slice Data * JEP Multiplicity » JEP Energy Rols
Commercial S-Link card to transfer data out

Spy on events for monitoring
Buffer four events
Data available for a PCl Mezzanine Card

TTCdec (clock and command) card to interface to TTC system
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DATA Format ol the ROD

Glink 800 Mbit/s Sink
—_ —

Trigger Tower A1B1, C1D1, A2B2, C2D2

i

Either Slice Data (DAQ)

Serialiser FPGA ID

3

= 3 3
2lsnits/ g 2| sbit 8bit 2 sbit 8bit 5% N EEEEREN &l 2 sbit
€ ocia | [ &) 1704 T2 | E| €| 17-82) 1-A4 £| € 101 5| § 171 | E[ E| rge] A1l

ToR_OR

960 Nibaud

Preprocessor to CPM Link Down

CPM - ROD Link Down

Cao

—
Or Rol (Level 2

Crate Number

CPM Number

Note: Bits 31 and 30
01 - indicates Serialiserdata
10 - indiactes Hit data
11 - indicate sub-status
X -unused
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ROD DATA Output Formart
Standard ATLAS format for Events transmitted to DAQ or Level 2 via
S-Link

Copy to spy buffer

Content

Begin of Fragment (BOFO0000 Hex)
Start of Header Marker (EEEEEEEE Hex)

Header Size (0008 Hex - number of words in the header excluding
control word)

Format Version Number

Source ID - four byte field: [71][Crate ID][Module type][Module ID]
BCID { ROD L1ID (24 bit event)

EVENTID U [ ROD_BCID (12 hit BCID)

Level Trigger Type

Detector Specific Event Type (00000000)

Rol or DAQ
data
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FIrst prototype rOD tests
Test Set-up
Lab set-up using a Data Source and Sink (DSS) module

DSS emulates CP Module (source), Rol-Builder or ReadOut
Subsystem (sink)

, v

ROD Busy
TTC Emulate | TTC
Module | | cTP Module
DSS Module ROD Module

>
>

/ Data

S-Link (D) Data/ControI Signal

G-Link Tx
(Emulate CPM)

(Emulate ROB) XOFF
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o

stand alone Test Results

DSS Firmware set for Rol (22 bits data as input)
TTC system distributes burst of LIA:  _mnnm nnn mmn

Events sent from the DSS, processed in ROD and sent back to
DSS

Events recovered and checked via S/W

Bunch Crossing Number not checked but different data for each
event of a burst

Results:

Event ID increments correctly

Overnight test : no errors with frequencies beyond 100kHz
Single Slice data per event transmitted correctly
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Prototype ROD integrated with

the RolB and the ROS:
ROD busy study

Latency measurement
Long run test at low rate

Slink flavour
CERN electrical
ODIN S-link

ANL:Argonne National
Laboratory

Input Board  RolIB Board

Busy
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Operation of the ROD Bus)
Busy signal: inhibit CTP when FIFOs nearly full

Busy threshold set to low value to check ROD performance:
4 FIFOs filled with 4 Rols each
threshold set to 3: t,,, =325 ns

Tek Rur: ‘|DDMS|f5 Sample s
I LT

Tt 7 WMWWM&
F IEI | »400 ns i
2F
|
O B
S
Chi 1.00 V2 ChZ .00 VQ WM S00ns] Ch1 L —-S40my
Thr.’—EI Data output ch3 1.00v
> 34 | |
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8 Rols, From L1A to RolIB: 2625 ns
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ncy measurementwitn Rols

Tek Run: 1ODMF|J5 Sample i Mair Scale: 500ns
I T
RPN P T S S SR Jat g b A st La ciarw ek
C1 +width
en 5
wfm does not
WMMWW A e R
2625 ns

L1AtoTTC L1AtoTTC BOF LFFon LFF off
v v l l
TTC <1lnS
DSS l I
G-link
ROD
S-link
RolB
150 450 950 525 1750 nsMeas.
4x25 22x25=550 23x25=525  23x66.6=1533 Exp.
2625 ns
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Comoined run

With the ROS front-end only

Events transmitted and checked up to 20 kHz in
continuous mode

Up to 660kHz in burst mode

Tests with the RoIB and ROS

2 M events In burst transmitted with no errors
Firmware updated
ROD could drive two different outputs in parallel!
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conclusion

ROD prototype shows feasibility of “one size fits all” concept
Flexible design , Rol or Slice data readout, works successfully

Rol and slice data correctly transmitted
Rol data transmitted beyond Level-1 Accept trigger rate

Integration tests have given good results but still need better
understanding of the LVL1-LVL2 interface

Firmware updated , no H/W problem

Next steps:
Firmware variances
Soak tests
Complete testing with LVL1 modules, then Rolb and ROS
Complete 9U design (18-channel) for the final production next year.
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