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VMM3A/SRS

VMMa3a - 64-channel front-end ASIC developed at the Brookhaven National Laboratory.

SRS - Scalable Readout System — multi-purpose and highly versatile readout system
developed by the RD51 Collaboration.

Hybrid PCB - Contains 2 VMM3a, the connector to plug it onto the detector and
additionally required electronics and a FPGA (Xilinx Spartan 6).
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Software components for VMM3a/SRS
Control software: RD51 VMM slow control software (vmmsc)

Raw data monitor: Wireshark
Data acquisition for offline analysis: tcpdump

Offline reconstruction and online monitoring: vmm-sdat
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VMM Slow Control

Software components for VMM3a/SRS

DAQ and Calibration

FEC O
ACQ (all FECs)
1P address
Open/Check Communication
Send 10002/ FECIP
AcQon 10003/ DAQIP
LERET Acquisition/Test pulse
Configuration | Status | 12C a7 = resetlatency
FECO 21041644 MAC 0050¢201255¢ 4087 |3| Gal@enoy
1P 10.0.0.2,04Q 10.0.0.3 - ~| Gaaraiency

error

debug data format

65 < latency TP

‘ 100 [3| offset first TP

1 ~| number of TPs
onset
next TPs
off ~ | Trigger In
off ~ | Trigger Out
Ingger out
ime
1 2 3 4 5 6|7
ACQ
On off
Status
Warm Init (reset)
Link Status
System Parameters
SRS 44.444 MHz *** STATUS-ID 452 ***
hybr. 0: 4
Config check v hybr. 1: 4
1. Reset latency calib | 2. TP latency calib hybr. 2: 4
hybr. 3: 4
Configuration Files
3Hybrid
Load
Save Apply to all FECs:

‘VMM3a slow control (on vmm3user)

Hybrid 0 VMM 0
25 General Settings | Advanced Settings
L 1) - Advanced VMM settings
Read Leakage Current Disable At Peak
(slg) (sdp)

Firmware version: mild tail cancellation

auto-reset at
end ramp (stcr)

Hybrid ID: fast recovery from skip ch 16-47
high charge (srec) (s32)
Geo-ID:
Timing control to fix timing at threshold (srat=1
stit enabled direct output logic
stpp,stotfo1): ToT (stit)
timing outputs control 2| | timing outputs contral 1
(stpp) (stot)
SLVS 100 Ohm termination
be P tk dt
art ki ena 6b
SRS Tachnology Level 0 settings (not implemented
sLOena sLOckinv | | sLOdckinv| | sLOcktest
nskipm | | sLOenaV
Spartan FPGA =

truncate_i |0 = nskip_i |0

CKBC 44.44 MHz

window_i |0 * rollover_i 0 &
CKDT 177.78 MHz
LOoffset_i |0 = offset_i |0 &
Test Pulse
Disable TP Generator ARTlmode;
skew |Ons - ART (sfa) off =
width |128x22.5 ns - Timing mode (sfam) Threshold -
Polarity | Positive - Flag synchronization DDR clock
(ssart) (sdcka)

Apply to all hybrids

Control software: RD51 VMM slow control software (vmmsc

Channel Settings

SC |SL||ST [STH |SM
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SOFTWARE

Software components for VMM3a/SRS

RD51 VMM slow control software (vmmsc

Control software

'VMM3a slow control (en vmm3user)

DAQ and Calibration

VMM Slow Control

Extendend functionality

Calibration/Plot Settings

DAQ with user settings

Run Setting (Calibration or

Write system configuration

Threshold

Data type

automatic calibration

Take Data

Join calibration files

2000.0 . BCID Filter

Abort Data Taking

-7

VMM 0O

Corrections (GUI) Eiephne yMHS

Data (csv)

Save plots and data
Plots (PDF)
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= B « =1 [ i) a
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Software components for VMM3a/SRS

Control software: RD51 VMM slow control software (vmmsc

VMM3a slow control (on vmm3user)

VMM Slow Control | DAQ and Calibration

Run Setting (Calibration or DAQ with user settings

Calibration/Plot Settings

Extendend functionality

Take Data automatic calibration - Data type Pedestal Write system configuration
Abort Data Taking 2000,0 < ms BCID Filter Join calibration files
Save plots and data -
Display VMMs | VMM 0-7
Plots (PDF) Data (csv) play Log Results
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Software components for VMM3a/SRS
Control software: RD51 VMM slow control software (vmmsc

Raw data monitor: Wireshark

Network protocol analyzer

Datei Bearbeiten Ansicht Navigation Aufzeichnen Analyse Statistiken Telephonie  Wireless Tools  Hilfe

A = EERB| Q<> > KIS = EE
(W anzeigefilter anwenden .. <ctrl- 0 -
No. Time Source Destination Protocol Lengtt Info

2, Hits: 996, 496, Clock: 44,44 MHz, Hit rate 10,86 kHz, Bit rate: 0,52 Mbit/s

46 3.1184466: 10.0.0.2 10.0.6.3 SRSVMM.. 9618 FEC:
) 0 g 5 inreachable

.210184051 .0.0.. .0.8. 9010 FEC: 2, Hits: Markers: 496, Clock: 44,44 Mz, Hit rate: 10,86 kiz, Bit Mbit/s
.301931327 .0.0.. .0.0. 9010 FEC: 2, Hits: Markers: 496, Clock: 44,44 MHz, Hit rate kiz, Bit Mbit/s —

: 500, Clock: 3 kHz, Bit Mbit/s -
= »-Marker: 8, VMM ID 4, SRS timestamp: 146673664
5 Frame 50: 9010 bytes on wire (72080 bits), 9010 bytes captured (72680 bits) on interface enpes2efeusulcz, id o QuUELESL B Hit: 1 s offset: B . vmmID: 4] , ch: [}r becid: 1681 s tdc: 143 , adc: 252 , over thr: 1
> Ethernet IT, Src: KMS_05:5c (00:50:c2:0f:25:5c), Dst: ASIXElec 3f:b9:1d (f8:ed:3b:3f:b9:1d) 80 62 2f 84 64 00 68 62
> Internet Protocol Version 4, Src: 10.0.0.2, Dst: 10.8.0.3 0950 6c 00 00 62 2f 84 14 60 r . . . . - . . - . .
e e ceeet, rs Pores doot. bet Pore: st ooto EE 1c 99 o0 0 21 54 »-Hit: 2, offset: 1, vamID: @, ch: @, bcid: 181, tdc: 153, adc: 252, over thr: 1
~ SRS Header co 9b 20 ef 80 57 co 96 B B
Frane Counter: 87839 (-62133) 20 56 0 57 3 07 0 57 »-Hit: 3, offset: 2, vmmID: @, ch: ©, bcid: 188, tdc: 76, adc: 253, over thr: 1
Data Id: ViM3a Data 0 57 66 6f b0 57 co O ) )
FeC 10: 2 3 03 57 4 04 06 80 83 »-Hit: 4, offset: 3, vamID: @, ch: 0, bcid: 101, tdc: 155, adc: 250, over thr: 1
UDP Timestamp: 158736910 (-13170492975) g; 0(47 gg gé gg ES %? Bg
c c . .
[ offaet overflon last frame: 25 a8 of 80 57 co 92 19 of »-Hit: 5, offset: 4, vmmID: @, ch: 0, bcid: 181, tdc: 158, adc: 248, over thr: 1
) ’ ’ P 146673664 9@ 57 c0 9d 38 Of a8 57
> Marker: 2, VMM ID 1, SRS timestamp: 146673664 a4 . . . e . . .
Urarkert 5. w10 2. 10 tisestamyy  1acaraces :é g 5§§§ ?g 525§ §§ »-Hit: 6, offset: 5, vomID: @, ch: 0, bcid: 1688, tdc: 71, adc: 249, over thr: 1
>-Marker: 4, VMM ID 3, SRS timestamp 146673664 00 02 36 04 04 00 00 02 . .
S Marker: 5. VN D 5, SRS tinestanp: La673664 oc 60 00 62 30 04 10 20 »-Hit: 7, offset: 6, vmmID: @, ch: 0, bcid: 108, tdc: 87, adc: 250, over thr: 1
> Marker: 6, VMM ID 6, SRS timestamp: 146673664 08 0f <o 57 cb od 10 0 i i
Y Marker: 7, VNN TD 7, SRS tinestanp La6673664 <0 % 20 6f 20 57 c0 95 »-Hit: 8, offset: 7, vmmID: @, ch: ©, bcid: 181, tdc: 152, adc: 253, over thr: 1
> Marker: 8, VMM ID 4, SRS timestamp: 146673664 48 0f 90 57 ;G 99 50 of
> HWit: 1, offset: @, vamID: o, ch: @, beid: 101, tdc: 143, adc: 252, over thr:i 1 0 b 66 0; do 5? o 4c
>-Wit: 2, offset: 1, vamID: 0, ch: ©, bcid: 161, tdc: 153, adc: 252, over thr: 1 F R
> HWit: 3, offset: 2, vamID: O, ch: ©, bcid: 100, tdc: 76, adc: 253, over thr: 1 gg gg gg gé gg :g %g gg
> Wit: 4, offset: 3, vmID: o, ch: @, bcid: 101, tdc: 155, adc: 250, over thr: L1 08 0f 20 57 cB 9c 10 OF
> HWit: 5, offset: 4, vmmID: ©, ch: 6, bcid: 101, tdc: 150, adc: 248, over thr: 1 €0 4b 20 of bo H ad
> Wit: 6, offset: 5, vamId: 0, ch: 0, beid: 100, tde: 71, adc: 249, over thr: 1 P
> Hit: 7, offset: 6, vamID: 0, ch: @, bcid: 100, tdc: 87, adc: 250, over thr: L 0 91 60 of 90 5; €6 99
> Hit: 8, offset: 7, vamID: 0, ch: @, bcid: 161, tdc 152, adc: 253, over thr: 1 gg 3; ;g g: ;5 gD Eg g;
> Hit: 9, offset: 8, vamID: 0, ch: ©, bcid: 101, tdc: 149, adc: 253, over thr: 1 6c 00 00 02 36 84 16 60
. 30 84 18 00 80 02 36 84 1c 00 80 0f cb 57 co O ] o W
> Hit: 1@, offset: 9, vmmID: @, ch: @, bcid: 100, tdc: 75, adc: 250, over thr: 1 88 0f cO 56 c® 49 10 Of 80 57 c@ 96 18 Of 90 57 v-I W W
© 7 SRSVMM Protocol (srsvmm), 8.968 Bytes Pakete: 50 - Angezeigt: 50 (100.0%): Verworfen: 0 (0.0%)  Profil: Default
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SOFTWARE

Software components for VMM3a/SRS
Control software: RD51 VMM slow control software (vmmsc)
Raw data monitor: Wireshark

Data acquisition for offline analysis: tcpdump

Command-line packet analyzer
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Software components for VMM3a/SRS
Control software: RD51 VMM slow control software (vmmsc)

Raw data monitor: Wireshark
Data acquisition for offline analysis: tcpdump

Offline reconstruction and online monitoring: vmm-sdat

VMM3a/SRS Data Analysis Tool: Analysis software for VMM3a data, recorded with the

SRS or the ESS readout as PCAPNG file. From the PCAPNG file, a root tree with the
hits and clusters is created.
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Plans for future
srslib - A library and command line client for SRS FEC & VMM3

Development started by Bastii

F main ~ P 1Branch 0 Tags Q. Gotofile <> Code ~ About

Command line client and library to
communicate with SRS (scalable readout
system) of RD51@CERN

g blox Rename to srslib 5400fec - last year  {5) 19 Commits
B apps
(n]
BB include
M sc
B tests
[Y LICENSE.md
[ Makefile
[ README.md - srslib ast year Releases

[ make.mk

[0 README &8 MIT license - Packages

srslib - A library and command line client for SRS FEC Languages
& VMM3

c 882 Makefile 11 8

10/07/2024 Fachbereich Physik | Institut fur Kernphysik | Dr. Leandro Milhomens da Fonseca 12
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Plans for future
srslib - A library and command line client for SRS FEC & VMM3
Included:
Control/monitoring for SRS FEC & VMM3a hybrids
Readout of data
Not (yet) included:
Calibration routines
Graphical user interface
Sophisticated data transport
Fachbereich Physik | Institut fir Kernphysik | Dr. Leandro Milhomens da Fonseca 13
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Previous plan

HYDRA SRS/VMMS3 - R3B DAQ
inte ® ration Data + TS (Ethernet) (

DABC PC

R3B trigger — Trigger

— Busy
— Timestamp

— Native format
— LMD format

Data + TS | (Ethernet)

Readout )
PC J
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Slide from Bastii’s
presentation from
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Data+ TS

Previous plan

HYDRA SRS/VMM3 - R3B DAQ
intec

I‘a tl O I‘I Data + TS (Ethernet)

R3B trigger

(Ethernet)

Readout )

=
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Slide from Bastii’s
presentation from
Jan/2023
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Data+ TS

Previous plan

HYDRA SRS/VMM3 - R3B DAQ
intec

ration

Data + TS (Ethernet)

R3B trigger

(Ethernet)

Readout )

=
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DAQ

New plan

Bastii suggested using Heimtime, based on his experience with the AMBER collaboration.

“In order to rather easily share a common time reference with foreign DAQ systems
that have no means to use e.g. the serial time protocol, a simple "speaking clock"

protocol is implemented. RIGOL S70P W 1.00ms m 7] D 0.00000000ps T £ @ -520mv

Provided that the foreign DAQ system is able to locally timestamp a received logical signal, it @
can receive the periodic signals of the heimtime protocol, and during analysis the common -
time scale (as provided by the TRLO II) can be recovered.

The protocol consists of two parts. Every 2719 local clock cycles a pulse is generated.
With the local clock of 100 MHz this means every 5.24288 ms (or 190.7 Hz of signals). In
order to tell time, for 32 pulses starting every 226 ticks (or 128 pulses, or about 0.671 s
apart), it delivers two additional pulses. They either have a separation of 0.16384 or
0.65536 ms. The short separation means 0, and the long separation means 1, in a 32-
bit time stamp. The 32-bit time-stamp starts at local bit 24.

rise Time

| FallTime

For analysis, reception of one full time message would be enough, as it then can perform
dead counting of the pulses. It is naturally recommended to continuously verify that the
received timestamps match with the previous ones.

The reason for having both this and the serial timestamp protocol is that the serial protocol
lends itself to easy FPGA decoding and precision following, while this Heimtime protocol
allows for rather straightforward handling in analysis, without requiring tremendous amounts
of data to be recorded by the foreign DAQ system.” .

Text from the TRLO Il documentation

(https://fy.chalmers.se/~f96hajo/trloii/vulom4 _trlo/)

Fall=rrees
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HYDRA TPC - VMM3 readout

Hardware

Particular software | firmware

Synchronisation
Trigger

Slow control

New plan

VMMS3 front-end + SRS

Software to be decided
Standard CERN firmware

Heimtime
System is free running, trigger must happen online in software

Electronics: Signal shape, thresholds

Gas: —
Laser: —
Deadtime readout rate 3.6 MHz/channel
Stability Untested
Red
Timinglsync 0 be done, inject Heimtime to the TPC Front-End PCBEH
Data flow 0 be done, send hits data to event builder, send to time-order
Trigger No external trigger input, but will send Master Start to the TPC Front-End PCBs
Run Cirl ecial startup seguence
Slow Ctrl No EPICS interface]
Deadtime
Downtime
Stability
Documentation New developments undocumented

HYDRA TPC is a new detector in R3B. We will try to gather as much as documentation as possible.

Fachbereich Physik | Institut fur Kernphysik | Dr. Leandro Milhomens da Fonseca
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HYDRA TPC - VMM3 readout

Hardware VMM3 front-end + SRS

Particular software | firmware Software to be decided
Standard CERN firmware

Synchronisation Heimtime

Trigger System is free running, trigger must happen online in software

Slow control Electronics: Signal shape, thresholds
Gas: —
Laser: —

Deadtime readout rate 3.6 MHz/channel

Stability Untested

Red

Timinglsync To be done, inject Heimtime to the TPC Front-End PCBs

Data flow To be done, send hits data to event buildel nd to time-order

Trigger No external trigger input, but will send Master Start to the TPC Front-End PCBs

Mo internal trigger output,

Run Cirl

Slow Ctrl

Deadtime

Downtime

Stability Untested.

Documentation New developments undocumented

HYDRA TPC is a new detector in R3B. We will try to gather as much as documentation as possible.
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New plan

Fachbereich Physik | Institut fir Kernphysik | Dr. Leandro Milhomens da Fonseca 19



R3B =S Il
78 TECHNISCHE

UNIVERSITAT
DARMSTADT

SETUP@GSI

i

=

oW

10/07/2024 Fachbereich Physik | Institut fiir Kernphysik | Dr. Leandro Milhomens da Fonseca 20



TECHNISCHE
UNIVERSITAT
DARMSTADT

10/07/2024 Fachbereich Physik | Institut fiir Kernphysik | Dr. Leandro Milhomens da Fonseca 21



	R3B Collaboration Meeting
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

