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DAQ architecture .

Detector Unit: ASICs

DIF: Detector InterFace connects
Generic DAQ and services

LDA: Link/Data Aggregator 1 fanout/in
DIFs and drives link to ODR
NEW

ODR: Off Detector Receiveri PC
interface for system.

CCC: Clock & Control Card: Fanout to
ODRs (or LDAS)

\ CONTROL PC: DOOCS GUI (run-
] control)
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Overview Schematic
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Detailed Overview Schematic:

NOTES:

AulACPLD + Gates
XTAL Busy == Gen
Aadded SPARE line
Melayed clock option
Aix 8 way DIL to CPLD
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8x LVDS on HDMI
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Cam‘r O/S (SYNCCMD, BUSY ' -IN et ] DAE LAY
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4x NIM _on Lemo , >
4x SW-2
> ) 4 5.>1 1 8x LVDS on HDMI
GEN (was BUSY)
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olc TTL on Lemo
SPARE (DATA D2L) " —/ .= 8x LVDS on HDMI
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RS232 PCB Header DEBUG 4x 8way DIL




C&C Logic and Interfaces

CPLD (XCR3128XL-7) replacing many jumpers and switch logic
RS232 interface as a means of control
Many buffers, 0q resistors and solder links for better signal integrity, isolation and configuration

Signal Inputs: Signal Outputs: HDMI I/O: x8
ACLOCK ACLOCK - LVDS AC/DC
i 1x LVDS (SMA DC) I 2x LVTTL on Lemo OUT:
i 1x LVTTL DC (Lemo) i 2x NIM on Lemo ACLOCK
i 1x NIM/TTL (Lemo) i 2x LVDS on SMA AASYNC
AC/DC I 8x LVDS on DIL ATRAINSYNC
AASYNC Header IN:
i LVDS (SMA) DC ATRAINSYNC AGEN (was BUSY)
i ECL (2 pin LEMO) AC i LVTTL on Lemo ASPARE(DATA_D2L)
AControls (SYNCCMD, AGEN (was Busy)
BUSY etc. + more) I LVDS on SMA
i 4x LVDS (SMA) -I. NIM on Lemo
i 4x NIM/TTL (Lemo) [ OC-TTL on Lemo
AC/DC A Spare (DATA_D2L)
I LVTTL on Lemo
*NO RJ45
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Some Hardware Detailss

AClock:
I PLL/MUX - ICS581-02
A+/-150 ps jitter
A45min/55max Duty Cycle
AFailover if external clock missing for 3 cycles.

I-Local Osc. 100 MHz/2 = 50% duty-cycle 50MHz
ACPLD: Xilinx CoolRunner XPLA3 XCR3128XL-7

I 3.3V, low power

I 128 macrocells with 3,000 usable gates

I~ 5.5ns pin-to-pin logic delays
AExtra 10 via IDC header.
ASingle PCB with connectors at the edge (big!)
ASeparate PSU
AClock Delay Option to CPLD i 64x0.5ns

I For signal deskew (CLOCK unaffected)
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Status/Schedule .

ASchematic DONE.
ALayout DONE.

AManufacture IN PROGRESS .

I Started last week (1 Sept).
I Run of 2 with 8 more when satisfied working

I Manufacturing PCBs for all 10 (2x price = 10x price!)
AWill do second run of PCBs if any problems found

I-First 2 boards due week of 15 Sept, BUT component lead-
times may delay a few weeks.

I-Next 8 loaded as soon as testing is complete.

IProcured components fior all

ANext: Firmware development!

0. Sent 2008 sMatt \Warrenetal e DAQLSIALUS s CALLCE MaiC e S o i 9



CCC Link Signals .

Uses same HDMI cable CCC HDMI Signals
and signal types/direction CLink Signal CCC Signal Function
CLOCK_L2D  |cLOCK_ouT Clock
DATA L2D TRAINSYNC OUT |Trainsync signal output
ACLOCK DATA_D2L Unused Unused
I-Machine clock (50-100MHz) xsync 120 [FasT out Asynchronous signal
ATRAINSYNC_ OUT GEN_D2L FAST_IN Busy

I Synchronisation of all the front-end slow clocks.

I~ An external signal will be synchronized with/to CLOCK, phase adjusted
and transmitted as a single clock-period wide pulse to the LDA.

I To allow communicating with a stand-alone DIF, the CCC board will can
be configured to send the LDA 8b/10b serialised command for train-sync.

AFAST OUT

I Transfer asynchronous triggers as fast as possible.
I In AUTO mode, used to Transfer BUSY to detector (toggle = level)

AFAST IN
rUsed by DI'Fs (via LDA) signal to T

I Due to AC coupling the busy must asserted by constantly toggling this
line.
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APresume machine CLOCK period < bunch-period
I-Expected to be 50-100MHz, local or machine.
ICommon fanned-out to the detector

ABUNCH-CLOCK (slow clock) derived as CLOCK/n

¢ orocucead locally or DIF (witn TRAINSYNC & courier)

AStart of train signal (TRAINSYNC) synchronises bunch-
clocks on all DIFs.

I-Requires fixed-latency signal i a SYNCCMD.
ITRAI NSYNC Aqualifieso CLOCK

CLOCK
BUNCH-CLOCK

TRAIN-SYNC
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