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DAQ: WG issues & Status of TDR
H.Simon A. Charpy

MENU

1. Building blocks in discussion
2. TDR presentation
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NUSTAR DAQ:
Providing building blocks and links ...

 Integration of ,foreign’ systems
— GET, AGATA, ...

* Flexible trigger scheme

* Time
— event stamping and TOF
« Controls
— run control, experiment control & accelerator
— storage of parameters

 Data Flow
G=I
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o Serial trigger Cave C - (FRS) - Cave C
AR B = 99 {FRS) -

TRIMI = TRIVA mumuc_\
Flexible Coupling

Easy deployment:

|8 - Driver: 'bridged" out » Uni-directional protocol
- HT Johansson/CTH % R (double NIM-signal) . 1 cable of 'any’ Gikd
« (DT return also needed)
(2" cable)
. . . s n ' . | .
» Coupling with timestamps &y No ‘handshake' startup

e - easy setup:

(TRB, indep- DAQS) cave P - o 1. Start sender,
. Trigger/TimeS'[amp : 2. Follow signal (scope),

3. Receiver auto-sync
(‘any' frequency)

» Loss of = 3 bits/msg
- error-correction

Components
& software are
readily available

FAIR
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Time distribution:
(a) BUTIS

B BuTiS Center im ELR (Racks 57+58)

Linkes Bu

25.02.2013 EE- Prasentation - P.Moritz / B.Zipfel
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Performance: Accuracy and Precision
J. Fruhauf, K. Koch, N. Kurz, P. Moritz, B. Zipfel

Time Diff: Mod Cha: 3, 0 - Mod Cha: 2,0 15:37:18

_ Diff Time: testcha 1- 0 Q1/2013
= Entries 2422422
100 30-2,0 Mean -3864 . . |
= RMS 13.44 Opt I d t ~2 k
1 O ical distance m!
»=13ps RMS 0 :
: Path compensation
10° =
e =>» Better than 50ps
of design goal !
1 : wo e
-43|00 -42|00 -41|00 -40|no 3ﬂ|no 37|00 -BEIOO
et
rf——{ GLKDSTR2 Je—{ 1eveon fe—] can |
VME 1
I Yo
B B B e R R o e A Eadn SRR S J J e
:‘ 2002 LVDS
S [ cosvz |—o cikosmrz |
o oM LG
= »
= BuTiS1 [Ty 200wz e A0 LS
5 - S - 1 lauls AP
é jzgp 7D i LichtLaufzeit 9-‘-'24 Low Frequency Temng Opbica Rx | —{ BuTS Refesence Genesator |— anvavosti |— cuxostre
AN Y 7 R T s T I S ] 1= 1m T ————
€00p1fF —\}% - - - - - - - Mt DM8G W 0N LS ‘
-80.0p E&‘..{ Low |'requency Timeg Oplices Hx I-—c[ BuTES Retrente Generstnt I -[ mva.vhbn\ }—o[ CLXDS TR I——c{ CLKDSTR2 }—
-100.0p 4 Option1: | = Sm | ". Option!: CLKDSTR2 entralit
BUTIST = Allgen s, lasraa) = Al baaresn) Option: (= 1m | Option2: 1 ~ ém
-1200p +—t—T—t—¥t—1R"—1F— T 1T BuTIS2 = Allgon s leuras) ~ Mlaons. lerzcs)
140.0p - CLOSYT = Mlacua. tacaval ~ Mleoia, tonsm)
-180.0p CLOSYZ = Mlgrun. taomm) — Mloexa. eosm)
'I'I'I'I'I'I'T """ ) i 0 (A D Wil Sl PR PP Fe M

¥

{ @ NUSTAR Helsinki

1861C |
e g cwy @00 |




(b) White Rabbit

- first Implementations exist (D. Beck)

... Rechtes Rack

é,ih"eﬂabb" * Very good timing
| « add. man power for latching
(P. Schakel/KVI)

il |

| W Bz “A Very Sophisticated g = ) -
N 4Hzrgulsept"’ TS Duaiceagye

- B3R — RS =y
. X

S e c— — -

16 May 2013 Dietrich Beck, Control Systems (CSCO)
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Open Issues (under discussion)

E> P * Settings and Setup descr.:
- -where and how to store them ?
L « SCADA functionality

» * Feedback Loops
ey -Interaction with controls
o 2 Common solu_tions (fe.g. EPICS)
Meenes again under discussion ...

S % -Interaction with accelerator controls
— -Middleware needed ?

.......

So eventually we write it down !
= TDR =» Alexandre
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AGATA coupllng data flow merglng/couplmg
N. Kurz, S. Pietri, H. Schaffner, X. Grawe

| Two parallel data flows

[ = TCP Other
siee| e
: . e AGATA needs Tracking
: i [ iInformation for Doppler
| L | VBS b correction
AGATA eb
__V ‘ FRS needs Gamma data
nc. merge AGﬂ_«TA  — . .
— | [wes to optimize beam
r__u: % | I receiver 1
"8 ] | :
v | 1 1 . | Common time stamps
Disk/Analysis| AGATA ata loadin
o uﬂdﬂj D : Orl1::i r:e Ian\gac.1 sgrv.
|
AGATA - NARVAL FRS - MBS
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Precision timing (<50ps) vs. Campus Clock “f%

0 1 2 3 4 5 6 7 8 9
. | _
-'eébsQ H i |
S s = _several 100 m U i

? ch. i det A Chj det B

=P H. Simon ® NUSTAR Helsinki
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BuTiS fibre distribution system
P. Moritz/B. Zipfel

BuTiS Master

@ 0.01, 10, e.g. 200 MHz copper

LASER +
AM modulator

ﬂ opt. fibre (4 * 200GHz bands)

passive splitter
distribution 1..2 km

4
Demodulator + reflector (4th ch)

@ 0.01, 10 MHz copper
BuTiS Slave osc.

% 0.01, 10, e.g. 200 MHz copper = (local TDS) ?
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Optical Recelver Station Prototypes: 6/2011

~In oOwWom ToO2DCaz22 LA A
S/N To-09.0 Tee
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Along the line: Flexible Trigger electronics
H.T. Johansson/CTH

VULOM

(VME universal logic module)

by J. Hoffmann, GS|

Original TRLO firmware
by J. Fruhauf, G5!
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VA TA Si-Detector controlled by Loglc Module 4%
M.Holl /TU-Darmstadt P. Schakel / KVI

VA-TA ASIC T Interface Board
B Prgamp VA/TA Board
+ Trigger (TA) (256 Channel)
+ Sample & Hold (VA e
- MUX out

A Yetxal Hpeen g (gl Conmas Naagow  Mah U e

AP+ et s A M2 0 B o~ A S P

Vulom (Sequencer)
+ SIS3302 (sampling ADC)
+ Firmware
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Software ff.. New VME library q@
A. Charpy, B. Loher, H. Johansson (CTH&EMMI)

RIO4 (r4-12)
{
multi event mode = true; // hmm, more global than this rio even?
DAQ mode
VME CRATE (cratel) ] ]
( Parsed Config file
-> no compilation !
R e sane defaults
address = 0x00400000;
virtual slot = 1;
setting xy = 100 ns; Features
o Module setup
CAEN V785 (adel) Config check &dump
( Test programmes
address 0x00410000;

virtual slot 2;
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Further steps FPGA TDC,; replacing TAC27 ASICS
= multihit/deadtime-free readout

The 10-ps Wave Union TDC:
Improving FPGA TDC Resolution beyond Its Cell Delay

Jinyuan Wu and Zonghan Shi
IEEE Nuclear Science Symposium Conference Record, 2008. NSS '08.

160 | : GSI implementation
140 | ] 1
20 : E. Bayer, M. Traxler,
[ |
£ N. Kurz
:g 80 | )
60 TABLEI
a0l PARAMETERS OF SEVERAL TRC SCHEMES
Device: EP2CET144CH, Price: $28 (Apnil ZO08N
20 (Operating Frequency: 400MHz. Total Logic Elenlents: 8236
0 Max bin [Av bin ' AT ead [Delay |Logic
0 16 32 48 width  [width J RMS mme [Chain [Element
(a) bin lerror Length{Usage
o [Un-calibrated TDC 165ps | 60p S58ps Sns 1621
Plain TDC 165ps | 60ps 40ps [§2.5ns (,,ﬂ:/.)
Wave Union TDC A 6ps 30psy | 25ps |[J Sns 64 e
6851
(Wave Union TDC B 10ps ) 45ns (83%)
8 CH

. N
H.Simon ¢ NUS- Altera Cyclone 11 device (EP2C8T144C6)
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First steps 09/2011 f|eld test

J. Taieb/J. Belliure test exp.
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Event labels: White Rabbit
T. Wlostowski/CERN

« Extension to Ethernet providing

1. A common clock via synchronous
ethernet + compensation from PHY
clock (PTPv2@125MHz IEEE1588 + compensation)
10MHz with  ~1ns precision and
~100ps accuracy

2.A real time Protocol with guaranted latency
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+ Fixed latency communication

« Functionality of the White Rabbit switch

SP Packet EEE——>
HP Packet I =

"Se... | HP Packet | Packet TR

» t

SP packets are fragmented in the switch if they collide with
HP packets

T. Fleck
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