Data Acquisition (DAQ) Status

 Layout of DAQ

* Inventory and Present Status

e Comparison of Qweak and HAPPEX ADCs
* Possible Upgrades

e To-—Do List
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Parity DAQ

Left Spectrometer Right Spectrometer

1 Qweak (*) R3485 | Trigger Supervisor | RS485 2 Qweak

2 HAPPEX 2 HAPPEX

Spare ADCs Counting House
2 Qweak (%) 5 Queak /" Each crate has 6100 cpu,
10 HAPPEX N “ 7 Tlboard (“old” style),
4 HAPPEX :

(*) - Don’t have in hand yet, HAPPEX timer board,

l 3801 scaler

but Dustin has 2 ‘ '

Injector network network
rlulj IC-IIXVISISEX 7 # Event Builder ‘ Tape (MSS)
scalers
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From Qweak: TRIUMF VME integrator

Ext NIM Gate

Status LEDs

8 inputs Ext NIM Clock VME Access
Ext Clock Enb

Ext Gate Enb

Analog
Filters
8878 | VME Module
n&fe | Select
ADC i | Switches
i FPGA Prog/
| Debug Ports
DC-DC
Converter
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From Qweak: TRIUMF VME integrator

Ext NIM Gate

Status LEDs

8 inputs Ext NIM Clock VME Access
Ext Clock Enb
Ext Gate Enb

Analog
Filters
| VME Module
| Select
ADC | Switches
* Input +/- 10 volt
500 ksps sampling, 18-bit ADCs, output: 32-bit sum |
. . . . : 1 FPGA Prog/
Superior bit resolution, more convenient dynamic ‘
| Debug Ports

range in comparison to HAPPEX ADCs.

DC-DC = + DAC noise not needed (given resolution and Shot noise)

Converter . .
Engineering support ?? --unclear, at present.
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Put your detector PMT into this, output goes to ADC

Note, we’ve reconfigured the HAPPEX ADCs to also require these preamps.

PMT

Chan 1

ME2

Chan 1 gain

Chan 2
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TRIUMF current-to-voltage preamplifier for the Qweak experiment.
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HAPPEX ADCS Integrate signals over the helicity period,

same aim as Qweak ADCs but different design.
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HAPPEX

ADCs

Recent work: resistors adjusted so that ADC

works for

0-5V

for 30 Hz <f< 240 Hz
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Will be made
available for any
of our detector
or beamline
signals.

DAC noise
pickup issue
(10 ppm noise
which mostly
cancels)

Bob Michaels, JLab



Recent work on HAPPEX ADC : resistors adjusted
so that ADCworks for 0—-5V for 30Hz<f<240Hz

. ADC value vs conversion gain setting

x10
— saturation
250 120 Hz °
c | ¢ B input=3.67V
xa?mp (.e 0 200~ [ E intgain=3 (lowest) ®
chlbratlon - ® int gain=2
plot -
B L]
150 L]
B 0 []
- @ 0 [ ]
- []
B L ] [ ]
B 0 []
o0 g ¥
- =
0_ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

0 2 4 6 8 10 12 14 16

conversion gain setting
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DAQ Inventory and Needs
_

Qweak ADCs 18 (*)
HAPPEX ADCs

[EE
o

Model 6100 cpu
Model 5100 cpu in TS
Crates including TS
Trigger Interrupt (TT)

Trigger Supervisor

Flexio board
Model 3801 Scalers

Model 7200 Scaler (injector) 1

O O N O O P N N N DN

4
1
5
4
1
HAPPEX Timer 4
1
4
1
0

Intel / Linux VME cpu 5+ 1spare (*%)

(*) Ihearthere are “afew” more Qweak ADCs in a cabinet at Jlab. Also, 2 at Idaho State
(**) If using CODA 3
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CODA 2.5

Transition
I Caneel
I Reset End Run
IDisconnecl-

Static paraneters
D

Session status ————

Data file name

Run number

Ewvents/Sec

|

T
2 Sec. update

Run progress—

Integrated 236.2887 586.9825

Differential 2743780 5335440

attenpt to boot EB1

EB1 booted ok

Connecting to ROC24 on host queakl
ROC24 booted ok

transition Boot succeeded,
transition Configure succeeded,
download conponent ERL ......
dounload conponent EB1 ......
dounload component ROC24 ......
transition Download succeeded.
runlunber is now: 3307

ER1 prestart......

EB1 prestart......

ROC24 prestart......

transition Prestart succeeded.
ER1 go.....

EB1 go.....

ROC24 go.....

transition Go succeeded,

KRS AE B RA SRR R RE EE R RE bR A RE bR A HE

Run status ——
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Platform

Expid
parity

Output File

ROC24 |active

Nai
Py
sms_Injector26
reGui-11
sms_Injector26
=ms_Injector26
sms_Injector2e
sms_Injector26
sms_Injector2g
sms_Injector26
sms_Injector26
=ms_Injector26
sms_njector26
=rms_|njector26
sms_Injector26
sms_Injector26
sms Injector26

CODA 2.6.2

Configurations

Run Parameters

Session
parl

Name | State EviRate
ER3 active [275.0
EE3  lactive 260.0

240.0

DTSUTEPANCY DTt

Run Control rcGui-11
Options Expert Help

» “ln

Start Time

v \_/ 15:47:57

Configuration
Injector2é

/adag2/datal/aparparityl 7_injector_3306. dat

DataRate | In-EviRate|In-DataRa..|

|699.6 236.8 502.4

654.2 238.3 6026

£54.2 239.9 605.7
Message

Run Status

Run Number
3306

Total Events
42153

End Time

Run State

ER3

20 September [Afecs

Event Limit

Data Limit

TUTT TIUITORT ST CUUS2 Ul = 3505 LUUTUY = 3301

CodaReStartRun service aborted

Reset issued
resated is started
Download is started.
Download succeeded
StartRun is started.
Waiting for ROC24,
Waiting for ROC24,
StartRun succeeded
End is started.

End succeeded.
StartRun is started.
Waiting for ROC24,
Waiting for ROC24,
StartRun succesded

Event Rate | Data Rate | Client Data | Live Time | Data Rates
4009 Harme
= ERZ
2004
- e - R —
19 Ny Pt "
200 7 V! / \
\
ERIRY !
v
100
a T T
Severily
warnllli a
Info
Info
Info
Info
lInfo
Warning
[Warning
lInfa
Info L
Info
|15:47:37 08/20 Info
15:47:44 09/20 Warning
15:47: [Warning |
15:47:57 09/20 Info ~

We should

* It's what the DAQ group supports, many improvements

* Fits better with new computers

consider

CODA 3

* But costs money (new cpus)

Bob Michaels, JLab
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DAQ Test Stand

Located in the TEDF building
(Technology Engineering and
Development Facility)

2 DAQ crates, computers,
NIM electronics, test bench
(adjacent cubicle unused).

Bryan Moffit volunteers to help with

CODA3 porting. It could use a student.

Bob Michaels, JLab



To— Do List for DAQ (and related)

Revive all crates

Feedback

Run-dependent database generation
Coil pulsing

Panguin

Prompt analysis

Synchronization check

E-logbook entries

DAQ for GEMs ?

Upgrade to CODA 3 ?7??
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Mostly accomplished

Underway, needed by Injector Studies
Software exists, need to revive

ditto

ditto

ditto

Dismantled, need to revive

Needs work since new E-logbook
The rest of the HRS DAQ is ready.

An idea. We can start on test crate

Bob Michaels, JLab



The End

Backup slides on DAC noise pickup follows.
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baseldrevanm {ovani>1DES avent<2000}

i 11200
oo HAPPEX ADCs
- DAC noise is added to “base” and “peak”, then
o subtracted. This reduces differential nonlinearities.
T e e e m e me s, However, the DAC noise is also picked up and produces
. P o it 053t | noise in the ADC value (peak minus base).
.3 :f::: . B basolravnnt jowani=1 DE&avweni-200000]
o 2 o RUN 1873
Ui acelievm {oveni=1 0E80urnt-2000} e S mw T mwm e T
2 . Peak peakievan jovant>| DE&avent<200000]
(L= i zmon B
> _:' fad it =
&) E A : 7 AR - Y 2300 E
O e ' ) saznn =
< THIS IS BAD ° | e -

Ti m e 9 E4700 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 20an 40an [ZuHi Enan oo izo0n i4onn 1000 JAEpnn

I
o
O
=
3
s
o

el jreeit=1 DR awert-S00000|

. Better - less noise pickup from DAC |

i

At the right, we’ve reduced DAC noise to
800 channels with reduced stepsize of 4.
Residual noise is 4 channels RMS.

3
|

ADC value
B
I
|
|

T

L=
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B basettavan jovani= | DESovent-200000]

e

. RUN 1873

4000
2500

aTon

Current status of DAC noise
pickup: itcauses a ~10 ppm
noise floor (not helicity correlated).

2370 L L L 1 L L L 1 L L L 1 L L L 1 L L 1

o 20 4ol G EN0 10000 izoon 4o
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U e B . - . Better -- less noise pickup
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2500

2000

1500

1000

500

adcO
htemp
Entries 22568
Pedestal noise 4 channels Mean 7.851e+04
RMS 4.014

--> ~10 ppm noise

TR TN T N N TN A MO A |

o I L

s,

8485 78490 78495

78500

78505

| |
78510

78515

78520
adcO
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