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SRS in April 2011

* 1tSRS]
* 1t SRU rezdeut
1st 5 j g

&s

""3""' &w SRS systems;g production ( R
e 2nd SRS hybrid Wl‘tthe‘et‘BQPlp under de
 New compact Mini-crate 2K chdnnelt

la technology I

r

4

* Scalable Detector Controls (SDC) via l;t ernet (Wi
 DATE Online ( 32/64 bit, SLC5 ) ove'r"lﬁ;q_\g,ork switch'

* Online Zero-suppression & Feature extractioh starteﬂ\ INFN \ang |)

« Commercialization of SRS ongoing (CERN TTN)
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Medium-sized system (FIT)

8 FECs for 16 k ARV channels

e |




Online(DATE) viafngbE Switch
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GDD lab

GEM readout i
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| Eonam e
GASEOUS DETECTORS = fﬂ: -

MAMMA project
ATLAS MicroMegas
muon chambers upgrade

MicroMega test |
with cosmic trigger Q e

-~ i g
CSC —sized Micromega
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SRS in ATLAS Cavern
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&

via DTC links to SRU

| g

EMCal ALICE

legacy ALTRO card reado



Tx Frame Generator

_mp———

-

Rx Frame Monitor

Tx Frame Generator
Rx Frame Monitor |«

4/14/2011

Core Block (wrapper)
Core Transceiver
GMII TXP
Tx Transceiver XN
GMII \/F RXP
Rx RXMN
Core Block (wrapper)
Core Transceiver
GMII > TXP
T Transceiver XN
GMII V/E RXP
Rx RXN

XILINX s 3__6
XCBVLX130T™

FFG1156AGN1021
DD40BGAS2A

SERIAL NUMBER

an

-_}_ _ it i
R

BusiSignal 53‘,, ,T,H T. .7'-- ,,‘t‘o ,,“m . T,,, .Lm, , .‘in oy I’T”“‘ﬁn ) .“f”“‘cln A
10 gmi g RO KT © :
10_gmi_tx_er

1. gt o R o R BRI o OB R R R R DI O
H_gmi_n_v ) ) i ) [ =

R e e - iy X 03 —

‘ SFP+ hardware on SRU works!

t0_gmii_txd is the data send out the transceiver TO (one SFP+ transceiver)

tl_gmii_rxd is the data received by the transceiver T1 (another SFP+
transceiver) :

* TOand Tl is connected via a direct SFP+ cable.
* There is some transmission delay between T0 and T1.

e
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SRS online screens

o soppen
i
o stes
W e e e £ PR Datobze DATE_COMFIG
bt e | DATE_CONIG E = F
s trom - DATE_COY \ v -

(Y-plane) Ped Sub Hit

TEST
AL —ﬁﬁu Control
B i e S e el

metsorween WA

i
20 40 6 8 100 1 0 20 4 60 8( 100 120
.
SeaferAPVT
s o2 P
J > RMS x 13
i ey e
e moom
: o
[
A
e
sk
e
‘ .
" : , ; !
20 ac 60 80 100 120 0 20 ¢ 60 80 100 120
1
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FEC car ds

-, :-- =

= — ; . - . -

——— e as g ¢ A == Virtex-5 FPGA ¥e ﬂgnet DD
e pemn | = NIM and LVDS pulse I/
High speed Interface connectors to
frontend adapter cards

4/14/2011 Hans.Muller@cern.ch CERN PH-AID 11



ADC frontend adapter

ADC plugs into FEC to make a 6U readout unit
for up to 2048 channels
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Frontend ybrid

— HDMI-mini  chiplink

k: Bonded APV 25 chip

_— extension cable
2nd hybrid

—— channel ADC coupling 0402

—— channel grounding resistors

Photo of wire-bonded A@@
on RD51 hybrid Version 3~ ..

for Sparc protection
1EC 61000-4-2 level-4

Version 1 proto: 5 working ones
Version 2 users: 11
Version 3 systems: 15 (CERN: Rui + bonding service)
292 (ELTOS + Hybrid SA)
under production this week

4/14/2011 Hans.Muller@cern.ch CERN PH-AID
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Large SRS system

Scalable Readout System
Status Feb, 2018

2 SRU’s 2010 under test
6 SRU’s awaiting production
15 SRU’s 2011 for ALICE EMCal

Hybrid adapter & FEC = portable DAQ

Chip Hybrids: user —specific front end electronics with discharge protection

4/14/2011 Hans.Muller@cern.ch CERN PH-AID 14



SRU -2010

Gbit Ethernet, copper/fiber

l,rll" -

40 x RG45 (o
(DTC link to FEC’s) VIRTEX-VI ¢
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[ Testoutput

e

? PipeampTestOut

preamplifier
Itp

shaper

Vd

i
[Sensa channer |
Test
Input
+ l:
Vip 1 of 128 channels
pipeline multiplexer
T readout-amplifier ax(32t01)
11 Reset
I R e —
Analog comparator pipeline T
o | |
) . I
O l Iﬂ l@ 1.0f 187 cells
o Vdd
é Reset
buffer Ipipe  Noltbuf

D

or Mux LVDS @ 80 MHz

notCompOut

8% 3, 2

Testpulse osepfzfels Pipeline and Readout i Boilis3

Generator Front-end Control Interface Back-end
Bias-Generator Bias-Generator
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current
buffer

g

notAnalogCut
[3:0)

\\ &r‘? ‘Sc_D:(JJ\;t
a<

leurrbuf

ks
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Beetle Carrier fr SRS (WIS)

Recall Beetle

° 'r =29 '
. 6'4’44'7" , 32'diseriminator or time-ov‘ .h,.-";?-“"f Houty
adjacent channels . M o r .
j !,‘__"!‘,ﬁ"f-'- _
Carrier specs P 24 P

e Card format and connectors are the
Id

 Two cards (256 ch) can be read out vi Wi
for binary output). “C, - Y | |

* Exports a local trigger generated from the 3'"27disc‘r'i~n,$1ato”r ;'-sij!,
on-board CPLD: ~ Q.

— e.g. found a 2-out-of-2, 2-out-of-4, 3-out-of-4, 4-out-o1‘-4, etc.




Beetle Carrler‘ or SRS - |l

Status

tis almost CQ@plete
* Fabrication by same%or’r?ﬁénle :



New SRS I\/Ilnlcrate

Eurocrate ( up to 14 FEC's)

i - - — = s " F f

S e e ; 1.t
B ; %4

o |

s

-

| P . b i

| t i

) E By > l: ~ € [ - ’

] e £ ! v ) * (ﬂ o
] ‘ i o d N "‘E ! > -
"‘T" i i 1 = |'|‘ P - (. )

r A I &S 5
@ 3 AS - j
1‘:3"\‘\:' S } L= ‘. v . -
e ! vy haT
N £ N 8 :
n .—-/

o d\;l nicrate ( up

5 kg portable 3U x220 unit | 7
ATX power and ventilation errrerrrrresT
Included o

agf’ ‘".

o~
Bk
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Power for SRS

ATX Power => SRS Adapter => SRS

ATX power up 1 kW very cheap ( butagisy! Q arth-free)
l‘l [‘Q&T‘;‘q —— p

=> SRS AT

Remove earth-pin oy £
from mains plug /-

P

&C_Adaptor for user-defined pos/neg Walatges ———___

AC_Adaptor ——_
USER voltages

A
; g T’

fit At AR

2,5 mm2 Cablas to SRS alctronics —-

; - i R
AL ll'll'll'm HEELEERE SRR A ”' ” 1"
¥ W ] 1 -.qq

+5V0,+4V2,+1V8,+3V3,+12V,-12V,-5V0

15 A max fused and filtered outputs
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Power for SRS

22
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Registered S S Users

= v "_ N\ _experiments
r "t?

- - Zam— — ‘ 0 %MICromegaS
= Er = based readout b: ckend
~ Smmrmr e e SiPM, PM
- o mography
= - . = - . allty, MM gas"
= = s ('sim aW /stems
I 1T
4} Coimbra, microf R fOfP}ET
‘‘‘‘‘‘‘‘ — ~_ *INFNTrieste, T THGEM ph o) detection’ e,
< MEXICO UNA@THGEM 1Q
[ s : * SAHA KOIkOtta ga —
e : * USTC Shanghai, GEM and MicroMegas
S .  Zaragoza Univ, GEM and MicroMegas
» CE Saclay, Micromegas
4/14/2011 Hans.Muller@cern.ch CERN PH %?lgne more non-confirmed 23



SRS develope activities

e ADCdese &!F of f,,

° APV dé .#., ,‘:"' 5 a B « T s b ' . | } v ! Ly e 0 |
A -lr & . e Al o oty 0,
o APVACONEB rat : iev ( done CERN) -

4 ,«‘
I\ 4t , Online system MAMMA ( done CERN'Y

. Scalable Detector Controlﬁpc (done CERN + N |
e Zero Supression, feature ext—?a,ct n.Virtex<s
*  FEC upgrade, Virtex-6, quad SFPf remote con -,, !' o
* DTC link between SRU and FEC ( ongoing CCNU ha
*  GbE on SRU via SFP+ on Virtex6 (finalizing cC :
*  BNL chip SRS adapter ( ongoing, Univ. o Arizona) </ O
* Labview DAQ via GbE ( finalizing INFN Napoli)

* Beetle chip hybrid ( started WIS, Israel)

* Timepix SRS adapter ( preparing, Phys Inst Bonn)

4/14/2011 Hans.Muller@cern.ch CERN PH-AID 24



et
.‘ i |- 1
A NAC

. #

jy

)R3"data buffering ( St } R, S
 Upgrade SRU dua_!,i\‘ﬁﬁex‘zé.quad 1OGb IC, T R o é\
 Sub-event-building oﬁSRQ%}p K ChE: B 5 e VRS

3 l"-.
-
7 .
§ 4

inn 4
* Ethernet output on SRU ( multiple dediffations) ,
e optical link adapter for future radhé&%\ﬁgrids
 optical DTC links ey ~ @tho
: e
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o
; vt I e i O
) FEQREECtortyp
_ ‘0 / es
. c‘ ‘\:,.

Encourage user-driven SRS deve‘I:op o1,
=>» Keep the momentum e
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FEC and adapter cards

up to 14 units in one 6U ':3‘ uropa Chassis

3U adapter cards ( A+B)

4/14/2011 Hans.Muller@cern.ch CERN PH-AID 28



Design your own SRS adapter?

~

Inportant
a-straddle mount

i
i

-SEFC intarface j§
P

A-card signals PCle x16:

PClex16 32 bit bus alternat. 16 differential 1/0s
4x5V, +12V, -12V, ( more on PClex1 )
20 differential LVDS
12C, ITAG
Acard_present, Acard_Pwer_good

2.5-Gigabit (GBTA) 3 diff. Pairs
B-card signals PCl x8

16 bit bus, alt. 8 differential I/0s
12C

Bcard_present, Bcard PWGood
2.5-Gigabit (GBTA) 3 diff. Pairs

Power connector PCle x1 from F.Panel
5x+5V, 2x +12V, 2 x -5V
7 x GND

PCIx8( ea
on C-card

PCIx16

L e = '
connector PCIx1

Note: we do NOT use the PCle protocol

4/14/2011 Hans.Muller@cern.ch CERN PH-AID 29



FEC a_rld ANC adanter detajls

bbbbb

(e

/.' = i 4 (oK & it ) l/!-':
GbEthernet iy * R : S\ Ra roces%mg
( New 2x ) / - ‘ = \ond;

NIM I/O (Trigger)

Fferlng

LVDS I/O ( BUSY)

2x RJ45
DTC link to SRU

) '
12-31440 MHz
(65 MHz in new version)

) 3 x PCle connectors
Virtex 5 FPGA (Virtex 6 in new version)
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SRS hybrid concept

-keep the backbone system
-exchange the ASIC hy the detector

—— HDMI-mini chiplink

"b-__. ”
— Bonded APV 25 chip ﬁ A
/— PLL 25 chip —— AL

Voltage regulator
ge regl extension cable

2nd hybrid

1st hybrid with 128 channel

APV chip and HDMI readout

and sparc protection
PR

channel ADC coupling 0402

—— channel grounding resistors

130 pin Panasonic connector
RD51 standard

ESD diode array —

for Sparc protection T~ @ i
1EC 61000-4-2 level-4 . . @§ 4

readout- interface. Individual hybrids have different
readout ASICs

Hybrid APV25-S1 radhard, with Panasonic socket on hybrid: AXK55A3277YG
Link interface HDMI-mini, hybrid power 3V3 500 mA max via HDMI cable
Extension interface for 2nd hybrid via Samtec FFSD-08-D-04.00-01-N cables (4.0 inch)

Protection diodes: NUP4114UPXV6ET1G (15A clampinl ns, 1pF added capacity, reverse biased, quad package) phOtO Of APV hybrIdS on GEM Chamber

Lateral very low Impedance Ground & Clickin-fixation holes on hybrid for SAMTEC Jack MMXCX-P-P-H-ST-SM1 E
Readout chip: APV25-s1. 128 analogue channels. Wire bonded to hybridin 2 layers. readOUt via H DMI Cables

Phase lock chip PLL25-LPCC radhard
G/ 14/4ULl L rdi.iviutlier weeiii.uili CERN PH'A'D 31



