SRS-ATCA design status

Wojciech Jalmuzna
on behalf of SRS-ATCA design team

eicSys GmbH

Embedded Integrated Control Systems

[ J
eicSys GmbH
Embedded Integrated Control Systems



Agenda

« Scalable Readout System in an ATCA shelf
 ATCA backplane regions

* ATCA backplane configuration

« SFEC-ATCA board initial plans

« SFEC-ATCA board diagram

« SFEC-ATCA board schematics and view

« SADC-ATCA board initial plans

« SADC-ATCA board diagram and view

* First prototype system and project timeline
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Scalable Readout System in an ATCA shelf

« ATCA offers suitable infrastructure for SRS
- Backplane - compact system, connection over backplane
- Front panel - space for many connectors
- Read IOs (RTM) — additional space for connectors
* There is an option for various system sizes
- 14 slot ATCA (up to 86016 channels)

- 5 slot ATCA (up to 61440 channels)
- 2 slot ATCA (up to 12288 channels)

- mTCA systems
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Scalable Readout System in an ATCA shelf

 Upto 11 FEC Boards in the shelf
1 SRU Board per shelf
« Connection over standard backplane
* p2p gigabit links between FEC and SRU
* no external cables (maintenance, assembly)
» Scalable (1-board or many shelfs)
e Optical and/or Ethernet between shelfs
* High performance CPU in the crate (optional)
 In-built remote management and diagnostic (IPMC)
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ATCA backplane regions

ZONE3 Rear IO Access Area
(optional)
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ATCA backplane configuration

Logical slot
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SFEC-ATCA board initial plans

ATCA Blade

2560 channels
20 ADC channels
mezzanine card
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2560 channels
20 ADC channels
mezzanine card

12 x HDMI
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2xDTC to RTM

CLK&TRG =

ATCA BACKPLANE

LED

DTC
DTC

GbEth
GbEth

] TTLin
| TTLin

internal/
external/

manual trigger

2 ADC mezzanine cards

RTM to provide IO
interfaces (compatible to
existing SRU)

CIk, trg and DTC links
over backplane

Single Virtex 6 based
DDR3 memory
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SFEC-ATCA board diagram

xc6vIx130t
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DDR3
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Z3

Z2

IPMC

Z1

2 ADC mezzanine cards

2 Virtex 6 FPGAs

2 DDR3 memories

More complex board management
More complex clock distribution
Manageable power supply

Zone 2 and Zone 3 interfaces
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SFEC-ATCA board diagram

DDR3 |
~* Each Virtex 6 is connected to separate
_— ¢ | DDR3 memory and mezzanine card
Q - * Mezzanine connector consists of 2 QSE
S xc6vix130t | : _
784 3 connectors with 4 and 3 segments
E | high density
- ~ » DDRS3 connections based on Xilinx MIG
DDR3 tools — operation up to 533 MHz
¢ possible
a . 8 Gigabit channels to each mezzanine
P xc6vix130t
E frre4 « Channels are the same so routing can
1 3 be copied and same firmware file will be
- | used
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SFEC-ATCA board diagram

 Each Virtex 6 is connected to Zone 2
(SRU) and Zone 3 (RTM) via Gigabit
links

-
xc6vIx130t 3
784 » Zone 2 ethernet interface connected to
- IPMC module
Z2
—>  In addition Zone 3 is equipped with DTC
compatible links
, , GTP — Data
Port 2 g Ty, / From 2nd V6
00 OO0
/’ J Y N\ GTP- Data
a b g From 1% V6
g DTC_CLK DTC_TRIG
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SFEC-ATCA board diagram

mwmoO

xC6VIx130t
§ < | 784

(SQ xc6vix130t
E ff784

Z2

Clock distribution can synthesize all
needed clock based on internal
reference or Zone 3 clock distributed
from SRU

For each Virtex 6 it provides GTX
reference clocks, main clock and adc
clock

For zone 3 it provides GTX reference
clock

For each mezzanine it provided GTX
reference clock and ADC clock
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SFEC-ATCA board diagram

 Menagement part interfaces with Shelf
Manager through Zone 1

Q < oBuIx130t P Z3 « |IPMC module is using Spartan 6 FPGA
2 784 to extend number of IOs

Z2 « Spartan 6 is able to configure clock
+ ditribution
* ¢ » Spartan 6 forwards management

Clock i interface to Z3 and mezzanines
— ;
g xcBvIx130t ~« Spartan 6 manages Virtex 6 booting
E frréd 3 procedures
o PMC Z
el CsyS GmbH SRS-ATCA design status 12

Embedded Integrated Control Systems



SFEC-ATCA board schematics
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SFEC-ATCA board view
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SFEC-ATCA FPGA placement
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» Possible FPGA placement which
simplifies routing

« High 10 pin usage — 3 signal layers is
minimum

« Will DDRS3 fit between backplane and
FPGA ? Depends on final ADC board
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SADC-ATCA board initial plans

clk.
distr.

Signal conditioning

Signal conditioning

Signal conditioning

Signal conditioning

Power
supply

8 x LVDS + clk + ctrl
/

8 x LVDS + clk + ctrl
/

8 x LVDS + clk + ctrl
/

8 x LVDS + clk + ctrl
/

Serial, fast links to carrier
32 analog channels

4 Low Power 8-Channel,
12-Bit, 50MSPS ADC with
Serialized LVDS Interface

Power supply for hybrids
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SADC-ATCA board diagram
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Only 3 ADCs used

High pin count — 2 QSE
connectors needed

12 HDMI connectors for
hybrids

Schematics for the board
90% complete
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SADC-ATCA board view
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MTCA carrier for SADC board
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First prototype system

» 2 FEC-ATCA blades
e 2 RTM modules
* 96 ADC channels in shelf

* 12288 channels per shelf

ATCA backplane used only for power distribution and platform
management. Compatible to existing SRU modules.

Shelf Manager
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Project timeline
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26
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26.3
26.4
26.5

Name Work
DAQ- Testing 1d
Order: Universidad Politécnica de Valencia 11d
Order: Oak Ridge National Laboratory 1d
Order: CERN 1d

- ADC-PRO-Module 60d

ADC-PRO-Module - Schematics 15d
ADC-PRO-Module - PCB Layout 15d

ADC-PRO-Module -
ADC-PRO-Module -
ADC-PRO-Module -

- ATCA-FEC-PRO

ATCA-FEC-PRO - Schematics
ATCA-FEC-PRO - PCB Layout

ATCA-FEC-PRO - PCB Producti d
ATCA-FEC-PRO - PCB Asseg|

Testing

ATCA-FEC-PRO -

PCB Production
PCB Assembly

Testing 5d
76d

Possible to

save 10-

15WD

2013, Qtrl
Nov Dec Jap Feb Mar
i :
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w |
!
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f —
! [
| .
Official start of the
project. All 3 orders _
Christmas

placed.

We are closed

12WD
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Thank you for your attention
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