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Overview of Present Pixel Online Software
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Layers of State Machines

. PixelFunctionManager, PixelSupervisorGUI,
PixelSupervisor, PixelFEDSupervisor,
PixelFECSupervisor and Pixel TTCSupervisor work
within a state machine framework

“Configurej

. Hierarchically arranged to operate from the top
(PixelFunctionManaer)

Pixel Function Manager

Halted

. However each supervisor can be operated
independently with their own GUIs which allow
access to low level commands. Care must be taken to
restore its state machine to the state of other T Configured

Configuring

supervisors before resuming hierarchical control

o Why state machines? Ensures that the system is "C()nﬁgu/"ingD(me’/ ‘Configure”
always in a well-defined state that can be queried and
recovered
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. All calibration algorithms must be implemented
within the state machine framework
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Function Manager (Also PixelSupervisorGUI)

A Moore State Machine R
“Command’” comes from RCMS

Command ™ goes to Pixel Supervisor “Halt" “Resume’,

“Command” comes from Pixel Supervisor
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#Pixel Supervisor
#(Pixel) FEC Supervisor
#LTC Supervisor
#A Gain Calibration Algorithm
#Slide 17
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HyperDAQ
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Major Steps So Far

20—

*  (Can communicate with the FED, FEC and TTC boards using XDAQ.

16

*  We have implemented the layered state machine structure of Supervisors.

10

» Each Supervisor has its independent GUI for low level control. i
o
*  We have a working file based system of storing configuration and calibration | ¢ 4 ]‘ ! l h
information. fog/ 450500 585 euo 680 " 700
» Can peform some basic calibrations on the pixel detector: // /

*FED Baseline Calibration: Stabilize the Black level of TBM output using
FED's knobs

*FED Address Level Calibration: Collect statistics of signal levels from
TBM for setting threshold levels in the state-machine decoder inside the
FED.

*Pixel Alive Test: Which pixels in our detector are alive?

*Gain Calibration (Data taking): ADC vs Vcal curve 1810 o
*S-Curve Calibration (Data taking): Fraction of respom z:"f e 2
» Tested on the '07 detector at Fermilab e
» Tested on the Cornell Test Stand "

* Drafted a manual. Available at
http://pages.physics.cornell.edu/~souvik/CMS/PixelOnlineSoftwareManual.pc || s

e Version 1.1.0 Release 2
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http://pages.physics.cornell.edu/~souvik/CMS/PixelOnlineSoftwareManual.pdf
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Halted

Current State
Halted

@ Calibration
FED Baseline Correction Using Test-DACs (Under renovation)
FED Address Level Calibration Using Test-DACs (Under renovation)
FED Baseline Correction Using Pixel Data
FED Address Level Calibration Using Pixel Data
Gain Calibration
Pixel Alive!
S5-Curve
Clock Delay and Phase Calibration
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Configure |

Halt |

Initialise | Pause | Resume Start |




Pixel FEC/FED Supervisor GUIs
FEC with Base Address 0x30000000

~TBM Command
wFEC:[1 | mFEC Channek A | TBM Chamel [
Hub Address: |0 Port Address: |0 Offet:[0
Data B}-'re:|_ Ditection: | 0 (Wit )_

TBMCommand |

~Program DAC

wFEC:[1 . wPEC Chanse A

Hub Address: |0 Port Address: |0 Hub Address;

~ Program Pixel

mFEC: |1_ mﬂ Channel; ’A_

ROCIE[0

ROCIE[o

0

Port Address: |0

Hub Address: | 0

0 Port Address: ’U_
ROCId[0

Hub Address:

Pixel Row:
Calibrate with: | Sensor Bumps

=

Pixel Column: |0

ROCTE[o

0

DAC Address: | Ved DAC Pixel Colom: [0~ PixelRow:[0
Value: Pixel: | Enable  Trim (0-13); H
Prog DAC | Prog Pix |
~Caltbrate Prxel
mFEC: |1_ mFEC Channel: IA_ - Clear Calibration

mFEC: |1_ mﬂ Channel: ’A_

Port Address: | 0

Cal Pix |

FED with Base Address 0x1c000000

—Beload Fimware

RaloadFirmware

—Reset FEDs
RaselFEDs

—Chamme] Offset

Capacitor] Input | Output
Clwl Adpust | Offset | Offset
o e o |]e

ChannalOffsats

Offset DAC

—Control and Mode Registers

Conirol Registers

Transparent Mode @/ Dhsable | Enable

Transparent Gate Start by (' L1A @VME or EFT (OPTO Module)
Use simulated test-DAC @/ Dhsable © Enable

Event mimber generated by (TTC ® VME

L1A mggers from TTCrx 9/ Disable | Enable

EFT Signals from the OPTO Module @ Dhsable | Enable
TTSReady '@ Disable (' Enable

TT5Emor @ Disable  Enable

OUTofSYN 1®Disable (' Enable

Mode Pegisters

S-Link (1Dhsable (@ Enable

Wnte Spy Memeory ) Disable (@ Enable

S-Link @ Letithe, or! Beset
SetConiralRegistar



Beyond Version 1.1.0




New Pixel FED Supervisor GUI

FED with Base Address 0x1 000000

Varsion: 3.0
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Supervisor

Configured

Finite State Machine

Current State
Configurad

Configurs Halt | Pausa | Aesume | St |

(ret Fun Sequence fram XML File: |

Low Level Commands

FED with Bass Address ﬂxlcﬂD:ﬂU::.'*TIS‘ *Discopnected TTS Event =0

ED Chuasl 1 Cfset DAC
=]
ED Clasal 2 CHifset DAC 500
ED Claarrsal 3 CHiaed .ﬁ
@
ED Chrmsa] A OHfset Dt o
a9
ED Cleerrse] 5 et .ﬁ
D Cleermse] 6 et .ﬁ
ED Cleermwe] 7 et .ﬁ
ED Cheaesa] B CHfset DAl B
(£
ED Claawsl 9 Ofaet DO B
[z FIFCm
Fowd
+ Sy FIFO | Em= mpershae ResdTTSRFG ]
# Sy FIFD 2 WMormal Bods Flriz FlF0
Spre FIFD 3 Wormual biode 9
Shig: Spy FIF D data o




