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Tracker DAQ

The g-2 DAQ software uses MIDAS
Event builder, combines

the events from the
different frontends
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records monitoring data High Voltage frontend
(currents, temperatures Monitors the high voltage supply
etc. ) and issues an alarm if the HV trips 2



Straw Tracker Readout Chain

The straw tracker DAQ has a hierarchical structure through the various layers of
electronics

The straws are readout by ASDQs : /> The data is passed to the
* 1 ASDQ board for 16 straws TDCs :
» 8 ASDQ boards per tracker module 2 TDCs per TDC board

/ «1TDC perASDQ
Logic Board
The logic board -

collates the data HV Board
from 4 TDCs

by

(2 LBs per
tracker module)
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Slow Control CLK/Data

The data from the logic board is
passed to the FC7 :
* Reads data from 16 logic
boards
« 1 FC7 per tracker station

The data from all
FC7s is passed to the
AMC13 and read into

the PC




MC-1 setup

We have 8 trackers lnstalled cabled and takmg data

Each tracker has HV cables, fibres, slow
control lines and low voltage power cables

The rack contains the uTCA crate, HV and LV
supplies



MC-1 setup

Low voltage supply

/4 ——

uTCA crate (FC7 AMC13)

ngh voltgge supply




Straw Tracker DAQ Frontend

The Straws frontend reads the data from the AMC13 and sends it to the event
builder where it is written out in MIDAS banks

» Configures all the electronics boards according to the settings in the ODB
* Polls for events from the AMC13 either via fibre or Ipbus
» The settings page allows for easy configuration of common parameters
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Tracker-2 Settings
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ID Enabled Present Number Of LBs
4 y y 16 L change TDC thresholds J

3 J

ID 0 ID 1 ID 2 ID 3
Present y Present y Present y Present y
Enabled y Enabled y Enabled y Enabled y
Number of TDCs 4 Number of TDCs 4 Number of TDCs 4 Number of TDCs 4
LV channel 2 LV channel 2 LV channel 8 LV channel 8
LV output 0 LV output 1 LV output 0 LV output 1

ID 0 ID 1 ID 0 ID 1 ID 0 ID 1 ID 0 ID 1

Present y Present y Present y Present y Present y Present y Present y Present y

Enabled y Enabled y Enabled y Enabled y Enabled y Enabled y Enabled y Enabled y
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theshold theshold theshold theshold theshold theshold theshold theshold
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theshold theshold theshold theshold theshold theshold theshold theshold
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Straw Tracker DQM =

The Straw Tracker DQM run online using the art framework to display useful
information : g2tracker0.fnal.gov:3344

Overview
e with overview plots
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Straw Tracker DQM

There is a page for each tracker station displaying the number of hits on each
straw
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Straw Tracker LV and SC

The Low Voltage and Slow Controls frontend controls the USB connection to the

tracker and records monitoring information — temperatures, voltages...

« The monitoring variables are read about
once a minute (adjustable from the ODB)

* Temperatures
 Currents

* \Voltages

* DAQ errors

» The values are recorded in both the ODB
and in the postgres database

» The frontend is independent of the event
builder

* There is a Slow Control Monitoring page
to observe the variables

* Alarms in MIDAS are thrown based on
these variables

Find Create Delete Create Elog from this page
J

/ Equipment / StrawTrackerLVandSCO03 / Variables / FC7-2 / LB-0 /

» TDC-0
» TDC-1
» TDC-2
» TDC-3
Key

EB_triggers_received

EB_trailers_sent

LOGICDB_VOLTAGE_3V
LOGICDB_VOLTAGE_1.4V

LOGICDB_VOLTAGE_-3V
LOGICDB_CURRENT_3V_ASDQO
LOGICDB_CURRENT_3V_ASDQ1
LOGICDB_CURRENT_3V_ASDQ2
LOGICDB_CURRENT_3V_ASDQ3
LOGICDB_CURRENT_-3V_ASDQO
LOGICDB_CURRENT_-3V_ASDQ1

LOGICDB_CURRENT_-3V_ASDQ2
LOGICDB_CURRENT_-3V_ASDQ3
LOGICDB_CURRENT_1.4V
LOGICDB_CURRENT_TDC

LV_status
LV_+5Vcurrent
LV_-5Vcurrent

\ temp_LV

Value
141

141
2.959927
1.411062
-2.970403
113.8681
111.0476
119.4286
111.6117
167.3773
176.4029
166.8132
172.7766
344.2637
1403.407
1

0.5

0.12
21.64




Straw Tracker Power Page

There is a straws power page to show the LV status with buttons to power the
Low and High voltage (on or) off

C Low Voltage Status YR( All tracker power ))

Tracker Logic Board On +5V current -5V current Temperature \\m] \\m
2 0 1 0.49 0.11 21.44 (on]  [off] (Al AV On | (Al A off |
2 1 1 0.46 0.1 21.34 (on]  [off ~ J
’ ’ 1 o) el
2 3 1 0.45 0.12 24.24 | on | | off | L | Tracker2von | [WJ
2 4 1 0.55 0.11 NAN | on | | off |
2 ; o we ) e
2 6 1 0.5 0.11 22.83 (on|  [off | Tracker2 LV Off | | Tracker 2 HV Off |
2 7 1 0.47 0.11 22.93 (on]  [off K
S J

1492182229 10:03:49.338 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl started
1492182127 10:02:07.597 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl stopped
1492182118 10:01:58.868 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl started
1492181877 09:57:57.918 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl stopped
1492181868 09:57:48.185 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl started
1492181627 09:53:47.658 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl stopped
1492181626 09:53:46.564 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl started
1492181602 09:53:22.613 2017/04/14 [LVpower,INFO] Program LVpower on host g2trackerl started /

&

The boards that are enabled are displayed (to make it more readable)

The messages at the bottom will show any errors when the power scripts are rl1151



Slow Controls Monitoring Page

Plots of the slow control variables read from the postgres database are displayed
on a webpage : g2tracker0.fnal.gov:5000

[ ] L] = Tracker Slow Control Monitor X

< C | ® 0.0.0.0:5000/temperatures?tracker=1&module=18&Ib=0

The navigation bar on the left allows you
@ Tracker Slow Control DB Monitor to look at the different tracker modules

HOME PAGE

Logic Board, TDC, ASDQ Temperatures

02 T o There are displays for temperatures,
e currents, voltages and DAQ errors

LB-0
o —
S ——
»
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" 3
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DB STATUS
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570 TRACKER 2 »
50
560 ) —
TRACKER 3 » S -
Q
550 E 40
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530
520
20
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—e— Run Number —e— LV  —=— 800000065B3E8A28 210000065B65FE28 1/4 p



Straw Tracker High Voltage

HV Input 2
has TRIPPED
HV Input 1 Module 1 |
is OFF ”

Tk k% %k
%k %k %

[

I I
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is ON is OFF
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* %k k% * * %k %% * %k % * * %k % *
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% %k % * k% * * k% * %k %k %
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The status of the HV is also
displayed in the slow controls
monitoring page

The HV GUI monitors and displays the high voltage supply to the tracker modules.
The HV frontend reads the data written by the GUI and throws an alarm in case of

trips

Programs || ODB || Messages || Alarms || Sequencer Chat || Config || Help
JLoo |l 1 l

\ Low Voltage H Straws J
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MIDAS integration

The tracker DAQ has been integrated into the main MIDAS experiment for g-
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* The g-2 DAQ system uses MIDAS with uTCA hardware

* The tracker DAQ has been reading data out of the 8 modules in the ring

* There are a variety of tools for data quality monitoring
« Data DQM web pages
» Slow controls monitoring pages

» High Voltage monitoring GUI

* Testing, improvement and bug fixing is ongoing in MC1
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