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@ DAQ Requirements

Detector system Time parameters
d Time Projection Chamber (TPC) 2 Beam intensity: 2 MHz
d Forward Tracker (FT) O Trigger rate: <= 50 Hz
d  Beam Monitor counters (51-53) - Trigger source: TPC
J Beam position monitor (BPM) User requirements
J Beam intensity monitor (BIM) - Data logging
d Beam energy 720 MeV d  Online data monitoring
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@ Forward tracker

Cathode strip chambers (MWPC) - FT

OO0 0OD

8 chambers (4 XY-layers) + ( 8 U-layers £45°)
240x2.5mm strips in each chamber (240x5=1200 wires)
Back side strips joined into 12 strips ( 8 U-layers £45°)

2016 channels in total: (240 x 8) + (12 x 8) = 2016 channels
(40 + 8) = 48 cards ASF48et (48 channels each)
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@ Forward tracker electronics

DAQ card (ASF48et) — 48 cards

d 48 independent readout channels/card Intermediate
— ———— : Memory /'\,:> DA
Digital discriminator in each channel FPGA Logic interfgce
O  Option to run adjacent channels DiscDr;ngEﬁator Trigger
d 12-bit 25MHz pipeline FADC ZAS
d  Common system clock 100MHz Multi-Channel
FADC
d Memory:
L1 1k words per channel, = [%} - .
L2 32k words per card "iE" ‘ Preamplifier
0 Low dead time level SUESE 48 channels
= 10 = Shaping time: 1.0us
FT Gain: 40mV/fC
Y X Y X Y X Y P— -
TPC SEpCECnERCHEnEn Noise: 800 e
: |+
| LT BPM BIM
s1 : T S2S3
u : \
p
1 2 3 4
N J
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@ ASF48et diagram

CLK Distributor

External 48-channel Preamplifier Card CDCUN1208
Serial Link
] 8-channel ADC
) D FPGA — i
ADS5282
XC6SLX75-
& 3CSG484C JTAG
L N 14 N - R 8-channel ADC
_‘/ % % v > Programmable 12
o - iE ADS5282
3 e < Logic
S 5 =
= c
g S - 2 2| schannelanc € Y Power
- = @
s I N| & £ e b
S 5 T & o ADS5282 13
) V| = £ 2 3
5 T © T I || ADC configuration BUS
=] c = v =
= % ® E J,. 8-channel ADC .
S % o N > Run Timer
3 = 2 ADS5282 M LED1
2 5
i © Data Present
5 € ¥ LED2
m
N 15 N G N 8-channel ADC
— /] £ d > Serial Interface
ADS5282 N
Test Pulse ¥ LeD3
[ Adjacent Logic
8-channel ADC J s
> :l> Interconnect (LVDS)
ADS5282 é_%
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@ ASF48et signal processing (single channel)

‘ sttem Timer l

Self Trigger

Input Signal
after Preamplifier

N I ‘

Nearest Next Self Trigger

Sample Time 2

Offset \Sample Fimel Minimum = Offset + 6
<€ y o
(O 15) (Sample Modifier)
1..960 samples (Sample#)*2 40.0 ns
> —>
(25 MHz)
:{> L1 FIFO
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@ ASF48et signal processing (single channel)

/
4

Dual Port,'Memory 1k words

\
(Process 1)
Write pointer .

(Process 3)

Input Data 200Mwd/sec

(Process 2) ' .
Read pointer/v
External Trigger
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@ ASF48et signal processing (external trigger)

Time Border

> L2 FIFO

External Trigger

Time Region (1usec ... 655 psec)
< <
| 4 ) 4
Events to Readout
L1 FIFO Time n+2 Time n+3 Time n+4
_A N j\7 j\ j\ Time
S =
Eventn Eventn+1 Eventn+2 Eventn+3 Event n +4
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@ ASF48et with preamplifier
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@ ASF48et with preamplifier
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@ ASF48et no preamplifier (digitizer only)

Jul_2017

ASF_4Bet
PNPI RED

—
-

09.06.2021 P. Neustroev




@ 48-channel preamplifier

Zh B 3

8102 ABMW
a3y~ 1dNd

'LH}%J ."‘dh
3 { b2
O D O T OO O O T
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@ Forward tracker event rate simulation

MC simulation FT1, FT3, FT5, FT7
Beam intensity: 2MHz

200 electrons per event (100pus)
Recoil energy: 1-10MeV

Average 6 strips (hits) per track

FT1, Counts per Card =2.5+5.6 + 20 + 5.6 + 2.5=36.2 FT3, Counts per Card =14 +4.4+31.5+44+1.4=431

Counts per 48 strips
Counts per 48 strips

[ A | T ) E— B T I R
Coordinate, mm Coordinate, mm
FT5 CountsperCard=1.1+48+41+48+1.1=528 FT7, CountsperCard=1+52+51+52+1=634

Counts per 48 strips
Counts per 48 strips

-300 =200 = T00 200 300
Coordinate, mm Coordinate, mm
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@ Forward tracker event rate simulation

MC simulation

d Beam intensity: 2MHz

200 electrons per event (100pus)

O  Recoil energy: 1-10MeV

O Average 6 strips (hits) per track

Total rate in forward tracker at 50Hz trigger rate:

490hit/trigg x 50Hz = 24500 hit/sec

With 60 ADC samples per signal (hit) data rate:

24500 hit/sec x 64words/hit = 1568000 words/sec (3.14 Mbyte/sec)
82 hit/trigg x 50Hz x 64words/hit = 262400 words/sec ( < 5% )

Average hits per trigger (100us)

Card/plane
Plane | 1 2 3 4 5 z suim | RO |
FT1 | 2,5h/t | 56h/t | 20n/t | 5,6/t | 2,5h/t | 7,6h/t | 43,8h/t | 90h/trigg
T2 | 1,7/t | a6h/t | 26h/t | a6h/t | 1,70/t | 7,6h/t | 4620/t | 5760W/trige
FT3 | 1,4h/t | 44h/t | 31,50/t | 4,4h/t | 1,4/t | 8,6h/t | 51,7h/t | 108,3h/trigg
FTa | 1,2h/t | 46h/t | 36h/t | 46h/t | 1,2h/t | ohst 6912w/trigg
FT5 | 1,1h/t | 4,8h/t | 4a1h/t | 4,8h/t | 1,1h/t | 10h/t 132,1h/trigg
FT6 1h/t 5h/t 46h/t 5h/t 1h/t | 11,3h/t 8448w/trigg
17 | 1h/t | 52h/t | 51h/t | 5.2h/t | 1h/t | 13h/t 158,2h/trigg
18 | 1h/t | 5.4h/t [SSRI 5.4h/t | 1h/t | 14h/t 10112w/trigg
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Time Projection Chamber

CodoD0oo

S1
Beam n

32 channels (8 rings)
4 Cards ASF12eP (8 chann/card)
100pus maximum drift time
Complex trigger logic
System trigger request generation
Recoil energy: 1-10MeV
Beam energy 720 MeV

-

FT
X Y X Y X Y X Y

L]
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Anode pad layout

BPM BIM
S2 S3
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@ TPC electronics ASF12eP

DA /N Memor = i
interfgce FPGA .Loyic d  8-12 independent readout channels/card
Trigger TPC) Di Digita = Dual Digital discriminator in each channel
— — T'rsiggg:'?ggt?g (Single sample or integrated window)
rigger ; Zas O  System trigger 'rquest generation logic
Multi-Channel d  12-bit 25MHz pipeline FADC
FADC O  Common system clock 100MHz
_ it g Memory:
FIEMEEmE L1 8k words per channel,
channels L2 32k words per card
= =
( ET Data rate (50Hz trigger):
X Y X Y X Y X Y 10 Mbyte/s (avg)
TPC e 40 Mbyte/s (peak)
: | L
LT BPM BIM
S1 : S2 S3
Beam : /
iR ] R
P
H2 1 2 3 4
4, 20bar 5

09.06.2021

17



@ ASF12eP - 12 channel DAQ card
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@ ASF12eP diagram

CLK Distributor

External 12-channel Preamplifier Card CDCUN1208 Serial Link
€ (— J1
N 8-channel ADC > EPGA
%
ADS5282 Trigger Link
XC6SLX100-
€ 3CSG484C —— 110
N 14 N . N 8-channel ADC N ’
_‘/ % % d > Programmable
© ADS5282
= 5 ° . ITAG
0 = < Logic
o] E 2
£ 8 © E X 8-channel ADC s > 2
£ § = % § g ADS5282
< o) o =)
S —‘/ 2 2 2 § Power
5 o = T T {mmmmm| ADC configuration BUS
[=] E Q % i < 3
= © ~ c ! 8-channel ADC
L= —l w < N >
o = o ) V]
S < & ADS5282 _
2 [ Run Timer
] el
& o ¥ LED1
c
©
J5 S 8-channel ADC <€ Data Present
\ N & » > ¥ LED2
I V] N ADS5282
Test Pulse Serial Interface
¥ LED3
8-channel ADC Adjacent Logic
— | Interconnect (LVDS)
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@ ASF48eP signal processing (single channel)

System clock | System Timer >

Self Trigger
(single sample)

Nearest Next Self Trigger

Captured Data Samples

Threshold Level

Sample Time 2

Input Signal

after Preamplifier
[ 1 [ | 1

Offset x 64 +

Int_window

| [ .
Minimum = Offset x 64 + lnt_vlilndow + 6

~

Sample Time 1 <

max 43.5us (Sample Modifier)
max 150us  (Sample#)*2 40.0 ns
< > — > |—
(25 MHz)
—"> L1FIFO
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@ ASF48eP signal processing (integration window)

System clock S\/Stem Timer >
______ Threshold Level _ _ _ _ _ _ ______ =
Integrated Window Output
>
Discriminator Trigger
AN
Discriminator Output System Trigger Generation Process
>
(Offset(0...15) x 64) + (Integrated Window Size(2...120))
- = /Sample Time
Offset = 960 samples nax Integrated Window * Time
— 38.4 us max 0.1us ...4.8us System Trigger >
Past Future
< e >
Data for Readout (150 ps max)
<€ >

_— > L1 FIFO
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@ System Trigger

[pocTenwmnin cnydan:

Bbixoabl Bcex guckpummHatopoB TPC coegnHeHbl no UJNA.

KaxagoMy asnektpoay TPC COOTBETCTBYHOT ABa ANCKPUMUHATOPA
NHTErPUPYOLWMA U OANHOYHbIN

Kaxabi U3 ANCKPUMMHATOPOB MOXET 6bITb UcktoueH ns «UJIn»

MNpun cpabaTbiBaHMM OQHOI0 UM HECKONBbKUX AUCKPUMUHATOPOB
BbipabaTtbiBaeTcsa umnysbCc — TRIGG REQ - 3anpoc Ha CUCTEMHbIN
Tpurrep
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@ System Trigger

CucTteMHbIn TpUrrep, 3anyckaeT Bce KaHanbl getektopa TPC.

CurHanbl co Bcex anekTpoaoB TPC cUMTbIBAOTCA M 3aNUCbIBAlOTCH,
HauyMHas ¢ 3akasaHHoro OFFSET-a, (43 usec max) nepen TpUrrepom u
40...70 ysec nocne Tpurrepa.

Ans yBennyeHms nponyckHoOm cnocobHOCTM CUCTEMbI peKoMeHayeTCs
BbIOMpPaTb YNCIO PEFNCTPUPYEMbBIX OTCYETOB MUHMUMAIbHO HEOHXOAUMbIM.

C Apyrom CToOpoOHbl X0Tenocb 6bl 3anyckaTb HE BCe KaHaslbl, @ TONbKO
«HY>XHble». OgHaKo nNpu 3TOM TpebyeTcs Kyaa bonee mnlowpeHHas nornka
N BCeraa cylwecTByeT puck 6e3B03BpaTHON NOTEPU AAHHbIX.

NMo3ToMy naiata 3a npueMm nHdopMaLmm Co BCEX IJIEKTPOAOB He
npeacTtaBNseTca Upe3MepHOM.
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@ OueHka noTtoka aaHHbIX oT TPC n Forward tracker

PaccMoTpuM crydau:

- CcpeaHdasa yacrtoTa Tpurrepa - 50 Hz,

- BpeMeHHas aneptypa - 100 psec (2500 oTcyeToB Ha KaHan),
- 8 ncnosb3yeMbiX KaHaN0B Ha KapTy.

B 3TOM cny4yae nNoToK AaHHbIX, MOPOXAAaeMbIM O4HON KAapTOW, COCTaBUT:
2500 x 8 x 50 Hz = 1 Mword/sec.

[lpn 3TOM 3arpy3Ka BbIXO4HOr0 JIMHKA AaHHOWU KapTbl cocTtaBndeT 20%.
CooTBeTCTBEHHO, NMOTOK AaHHbIX C TPC (4 kaptbl ASF12eP) coctasut 4
Mword/sec (64 Mbit/sec).

[Mpy 3TOM NOTOK AaHHbIX, NopoXaaeMbin TpekepoM (48 kapT ASF48et -
1920 + 48) He npeBbliwaeT 1.5 - 2 Mword/sec (32 Mbit/sec), T e Bcero 96
Mbit/sec.

Takum o6pasom oxxuaaeTcs, Nnpu cpeagHen yacrore Tpurrepa 50 Hz,
noTokK aaHHbiX OT TPC n Forward tracker-a He fos)xeH npeBbillaTb
100 Mbit/sec.
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@ Beam counters electronics

DAQ card (BM-01)

Slow control

Intermediate d  800MHz sampling clock (1.25ns resolution)
DA | AN\ Memor
interfgce el Logic O 8 Independent Channels
Beam Monitor d  Common system clock 100MHz
=S O Generates Set of Test Pulses
S1 S2 s3 d Memory:
L1 2048 events per channel (8k words/chann)
L2 32k words per card
(1000us at 2MHz beam intensity)
Data rate (2MHz beam): 0.1Mbyte/s per counter
s N
FT
XY XY XX XY
TPC e
: | L
| LT BPM BIM
S1 : T S2 S3
d : \
P
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@ BM-01 Input Data Processing (Single Channel)

e- 1.25ns
800MHz g ——  Shift Register ——
PM shit = 15|14 |13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Data -
A\ 4 A\ 4 A 4 A 4 A 4 A 4 A\ 4 A\ 4 A\ 4 A\ 4 A\ 4
100MHz 10 9 8 7 6 5 4 3 2 1 0

Future 5ns Current 10 nsec interval Past 5ns

16-bit pattern processed each 10 ns

100MHz
load 16-bit programmable pattern analyser (10 nsec speed)

v

Pulse Data / each 10 ns

09.06.2021 P. Neustroev
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@ BM-01 Input Data Processing (Single Channel)

Selected Pattern 01
000000001010101000000000000 - 4 Pulses (1.25ns)

000000001001001000000000000 - 3 Pulses (1.25ns)
000000001100111000000000000 - 2 Pulses (2.5ns, 3.75ns)
000000001000000000000000000 - 1 Pulse (1.25ns)
000000001100000000000000000 - 1 Pulse (2.5ns)
000000001110000000000000000 - 1 Pulse (3.75ns)
000000001110001111000000000 - 2 Pulses (3.75ns, 5ns)
000000001100000111110000000 - 2 Pulses (2.5ns, 6.25ns)

000000001111110000000000000 - 1 Pulse (7.5ns)
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@ BM-01 Input Data Processing (Single Channel)

Selected Pattern 001
0000000001001001000000000000000 = 3 Pulses (1.25ns)

0000000001100111000000000000000 - 2 Pulses (2.5ns, 3.75ns)
0000000001111000111100000000000 - 2 Pulses (5ns, 5ns)
0000000001000000000000000000000 - 1 Pulse (1.25ns)
0000000001100000000000000000000 - 1 Pulse (2.5ns)
0000000001110000000000000000000 - 1 Pulse (3.75ns)
0000000001111100000000000000000 - 1 Pulse (6.25ns)
0000000001100000111100000000000 - 2 Pulses (2.5ns, 5ns)

0000000011111100000000000000000 - 1 Pulse (7.5ns)
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@ BM-01 Input Data Processing (Single Channel)

‘
\ /
/

(Process 1)
Write pointer

(Process 2) i

Read pointer Fire wall

t

External Trigger

Dua,l'Port Memory 8k words/chann

Non-symmetric
input FIFO

Pulse
Data

64->16 | Data (Process 3)

L2FIFO
32k

(Process 4) 1
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@ BM-01 - Data Format

Time Stamp word format
15|14 |13 |12|11|10| 9 | 8| 7|6 |5|4|3|2|1]|0

Overflow [3:0] Time Stamp [43:32]

Time Stamp [31:16]

Time Stamp [15:0]

Encoded data word format

[15]--{13] [ [12]| [11]}-—[9] [8]——[6] [51—[3] [2]—--[0]

Pulse 0 Pulse #4 Pulse #3 Pulse #2 Pulse #1

count nonius nonius nonius nonius

RAW data word format

Pulse count Past[12:11] Current 10-ns interval (nonius) [10:3] Future[2:0]
0 1 2 3 4 5 6 7
[15:13] (12) | (23 | (o) | (o1 [ (81 [ (71 [ 6l | (51 | (41 | 31 | (21 | (11 | [o]
Input Signal [12:0]
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@ BM-01 Total Counter Data Format

Total Counter Format (Without Dead Time)

15114 |13 |12 |11 |10 | 9 8 7 6 5 4 3 2 1 0

0000 Total Counter [43:32]

Total Counter [31:16]

Total Counter [15:0]

15114 |13 |12 |11 |10 | 9 8 7 6 5 4 3 2 1 0

0000 Run Timer [43:32]

Run Timer [31:16]

Run Timer [15:0]
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@ BM-01 Set of Test Pulses Generator

Forward tracker
Input Test Pulses

TP C Input
Test Pulses

Beam Monitor
Input Test Pulses

Trigger
Simulation
50 Hz

\ \ \ Test Event I\
STV /
L 1 1

Readout Region
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@ OueHka NoToKa AaHHbIX oT BM-01

- beam intensity: 2 MHz

cpenHsas 4yacTtoTta Tpurrepa — 50 Hz,

BpeMeHHas aneptypa — 100 psec,

4 ncnonb3yeMbiX KaHanoB Ha kapty BM-01

pasmep cobbiTus, oTHocALWeroca K 10-nsec nHtepsany — 5 cnos

CpeaHee KONMYECTBO YacTul, OTHOCALLMXCA K AaHHOMY Tpurrepy — 200

B aTOM cnyyae noToK AaHHbIX, NopoXxaaeMbin kKapton BM-01, coctaBuT:
200 x 5 x4 x 50 Hz = 0.2 Mword/sec. (3.2 Mbit/sec)

JTO Hamxyawmn cnydyam — (10-nsec nHTepBany -5 cnoB) coOTBETCTBYET
oAHa 4yactuua.

Takmm o6bpa3om o)xxuaaerTcda, Npu cpeaHen yacrorte Tpurrepa 50
Hz notok naHHbiX oT BM-01 He 6yaeT npeBbiwatb 3.2 Mbit/sec.
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@ The whole DAQ electronics layout

100MHz System CLK

Busy

System CLK

~5 kwords/triglger

va

~100 kwords/trigger

A 4 DAQ
Intermediate Intermediate interface
Memory Memory
FPGA Logic : FPGA Logic
Trigger » Digital ~32 kwords/trigger
l Trigger logic |max 50Hz| Discriminator
v Y 20 20
Intermediate Multi-Channel 4 Multi-Channel 44
Memory FADC ASF48eP FADC ASF48et
FPGA Logic
Beam Monitor
Front-end Front-end
=== 33 2016
S1 s> S3 channels channels
- R
FT
TPC HEHREHRHRHRHEHEH e
: BHE
: LT BPM BIM
S1 : 1T S2 S3
Beam M : /
g IR RS LS
p
: e
R
\ J

Slow control

PC

Y

Slow control
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@ DAQ data flow layout

10Gb

| Ethernet switch -~

TCP/IP
1Gb

TCP/IP
1Gb

||
|

Total data rate:

| 15 Mb/s (avg)
Beam Monitor [~ 40 Mb/s (peak)
I

Slow control
S1 S2 S3 —floow’
\

Concentrator 1
Concentrator 2

100Mb

<—>| Concentrator 0

|

|

<—>| Concentrator 3 |<—>
Concentrator 4

e B

| L] BPM BIM

- HH-

Y

Slow control

seconannnceceeednistdennacsdtee
o
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@ ASF48et test software

OO0+ BB

14

3500 1 — 15

3000

N
w
=]
(=]

2000

Value. ADC chan

-
n
=)
(=]

1000

500

o] 500 1000 2000

e
Figure 1000 - [m]

P00+ Bv@

4000 —
3500 B S

Value, ADC chan
N
=1
=]
S

01 234567 8 9101112131415161718192
4000 —— — — T

3500
3000
2500

Value, ADC chan
N
=]
=]
5]

8526272829303132333435363738394041424344454647448_
Chan
—_ i,
® o o LI I~

Port o El:
ASF48

Fw Base Ver

Control | caor |

Chan setttings

Readout

Trightode

E
;|
o
&

Seft only |

sampe | 30—
samioa [ 13
sampes | 20—
Offset =
butter [1633¢ <]

¥ Push Enable
Time Rgn | 10000 32

I~ Soft—=Ext Trig
Test Pulse

[~ Enable [~ Ramp

Events | Hst | Thr | Settings

[v  Load Settings

Run

Data View

Event filter
Event head | J
Channel W Al 0 :
card Number 0 E N
Channel 13 ols =
i Value min 033 max | 4095
Trigger time 7908728502611
¥ Mutichan svents W Track
Max value 1402
Base line 183 n
Overfiow ) i
Pulse file pos oxibd7feal 100 e
Data Error C 2Eror [©
L1 Error r
[~ TrigEvents Gap
Stop
Event select

First| Pred 2273323: Mext | Last

Data_200304-1121 data

Trigger select

First| Pred 2274433 Next | Last

[7 clear |7 trig show Show
¥ clear  [¥ eventshow Show

Data_200304-1121.data

1000000000 —|

Load events.

Load R W Lastrun
0%
hfo
20.03.05 08:24 : CROS ASF48 Init
20.03.05 09:24 : CROS Timer clear
20.03.05 09:24 : CROS Busy off
20.03.05 09:24 : CROS Run start Jj
= 10
S 2500+~ Yl
Q
Q 17
< 18
a
3 1500 37
1000 38
39
6000

8000
Time stamp

10000 12000
+7.90872849e12

loaded

227756  events
22780  friggers

Stop

S ) e
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@ FT CSC prototype

Both parallel cathodes
Cosmic tests

Single ASF48et card:
0..23 channels - top

' 24..47 channels - bottom
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@ Cosmic data results

Cluster_chan [96]
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2500

2000

1500

1000

S0

0 5 10 153 20 25 30 35 40

45
channel

Cluster_chan [8343]

H10

4000F

5 10 15 20 25 30 35 40

Enfries 40
Mean 28.22
RMS  12.89

45
channel

Spatial resolution: 70 um

Cluster diff

cdiffx

Entries 19055

Mean
RMS

-0.011562
0.03901

09.06.2021

P. Neustroev




@ Cosmic data results. Amplitude spectra
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@ FT CSC geometry

Prototype CSC geometry )
/
/
Ar 96,2% + CHa4 3,8% =
P= 1 = 20b 50pum //
——.....OOOOOOOOOOOOOOOOOﬁJOOOOO/OO...........C.a.t.h.oodoeoolo(}/!ioroeos
/
3 3 .
J = / ii”m Anode wires
3mm /
o000 OOOOOOOOOOOOOOOOO/)/OOOOOO.OOOOOOOOOOC:.a.tDpOdOeOOZOC\)AC,)I
2,5mm %‘ L_ /
= 0,5mm
strip /
/
/
/
/
¥
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@ NnntocTpaunsa adpdekTa «ablpaBoOn Kpblln»

Data_191106-1457.data
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@ NnntocTtpauunsa apdekTa «ablpaBon KpblLn»

Data_191106-1457.data
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@ NnntocTtpauunsa apdekTa «ablpaBon KpblLn»

Data_191106-1457.data
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@ NnntocTtpauunsa apdekTa «ablpaBon KpblLn»

Data_191106-1457.data
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@ dPPeKT «aAbIpABOU KpbllLKN>» NMoaaB/ieH BbICOKUM AaBfieHUeMm

Data_191211-1441.data
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@ dPPeKT «aAbIpABOU KpbllLKN>» NMoaaB/ieH BbICOKUM AaBfieHUeMm

Data_191211-1441.data
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@
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Thank you!
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@ DAQ hardware status

Hardware Design Production | Firmware
Forward tracker Y :

. in progress
preamplifier
Forward tracker
digitizer (ASF48et) v v v
TPC - -
preamplifier )
TPC v v in progress
digitizer (ASF48eP) Prog
Beam monitor v in progress | in progress
Beam position monitor Y :

. in progress
preamplifier
Beam position monitor :
digitizer v v in progress
Beam intensity monitor

e v v
preamplifier
B_ea?m intensity monitor Y Y /
digitizer
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@ Data acquisition software

J ASF48 test software

- Full scale DAQ software based on MIDAS
(Maximum Integrated Data Acquisition System)
http://midas.psi.ch

Flexible distributed DAQ system

Web interface for run control and monitoring

Data transfer / logging capability

Online data monitoring

Online database

Message logging

Alarms

CcCooopooo

09.06.2021 P. Neustroev 51



@ Data acquisition software

Example Display (offlin ) run 8 event 3000

events per packet | events per channel @ood events Ievents per dwdel amplltudel peak max | peak max dwdel peak min | peak min diods | qualltgl quality bltmaskl

ELOG - 04.10.16 11:2... x | &, polfu status ® | 2k

€ ) (0 @ | https//localhost:8443 ¢ | |Q search W& B 3 # E

T [ ODB ][ Messages ][ Chat ][ ELog ][ Alarms ][ Programs ][ History ][ Sequencer ][ Config ][ Example ][ Help ]

~

~

mmmm«m|mmm|...1.wp.m|| Start: Tue Nov 15 12:55:51 2016 Running time: 0h04m00s
y_| _— Data dir: /home/lkst/online/
16000 — Experiment polfu
14000?
12000{— 12:59:51 [ASF48,INFO] FIFO is almost full: c40003e2
10000|— = o
8000— ( 1
eooo:— Equipment Status Events Events[/s] Data[MB/s]
E Asras  ([ASFA8@Iocalhost) 71771 303.8 1.725
4000 —
zuouf— Logging Channels
N S T Channel Events MiB written Compr. Disk level
oo EOERO00S0EY) 1550 08750 NA
L% ) - A
Mect| Beset istoorans| Swe ctive Pad| Save Canves| Goen TBrowser| Free Rumina| Bt P

mhttpd [localhost] ASF48 [localhost] Logger [localhost]
Analyzer [localhost]

L

Experiment polfu 21p Tue Nov 15 12:59:51 2016
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@ DAQ software status

Software Status
ASF48 test software v
MIDAS frontend (FT) in progress
MIDAS frontend (TPC) in progress
FT signal processing v

FT clipped signal reconstruction in progress
MIDAS online analyzer in progress
MIDAS export analyzer v
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@ DAQ status

Software Status
ASF48 test software v
MIDAS frontend (FT) in progress
MIDAS frontend (TPC) in progress
FT signal processing v

FT clipped signal reconstruction in progress
MIDAS online analyzer in progress
MIDAS export analyzer v
Hardware

Digitizers for the TPC, FT, Beam detectors v
Beam monitor in progress
Preamplifiers for the FT, Beam detectors production
Preamplifiers for the TPC ?
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