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CALICE_MJGFirst Look

Slab Data Paths
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CALICE_MJGOverview

Overview
• The Task
• Moving Parameters

– And how to fix them
• Copper Links and Power Budgets

– LVDS, etc
– Structured Readout

• CMOS Traces
– CMOS Power Budget
– How much capacitance

• PCB Build
• Plans

– Test Slab:  PCB-0
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CALICE_MJGA Typical SLAB

VFE VFE VFE VFE

VFE VFE VFE VFE

FE
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FE

1708mm

Just One Side of the SLAB!!

Read Out

Clock & Control
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CALICE_MJGMoving Parameters

Beam Parameters
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CALICE_MJGCALICE Geometry
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Axial View

Side View
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CALICE_MJGMoving Parameters

Calice Parameters
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CALICE_MJGMoving Parameters

Data Rates
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CALICE_MJGCopper Links - LVDS

Fast Links with low duty cycle are power efficient
May allow more links, giving structured R/O
But … are such speeds achievable?
CML may be good alternative
Self-clocking – SERDES, etc
Clock and Control Link
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CALICE_MJGSignal Routing – Structured ?

Signal Routing
2-Tier Structure for Read Out

VFE VFE VFE VFE

VFE VFE VFE VFE
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Clock & Control

Read Out

RT

RT



3-M
ar-06

U
C

L_M
tg_2006-03-06.ppt

10

CALICE_MJGCMOS

CMOS Links
Power Budget

But what is the capacitance ??
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CALICE_MJGPCB Build

8 Layers in 600um !!  - NOT TRIVIAL

17.4 um
63.5 um

Approximate to Cu central in h = 113 um dielectric

h50 um

Pre-Preg

Laminate
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CALICE_MJGTrack Capacitance

Cadence Allegro & atlc
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CALICE_MJGCMOS Links Revisited

With the invisaged build and with w ~ 200 um, Co =~420 pF/m
If Track Length ~ 200 mm,

C ~84 pF

This is < 2 uw/pad – 2% of budget

183 mm
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CALICE_MJGCMOS Links Revisited

Driver Specification
Reduced speed => less crosstalk and noise

• @ 1 Mbit/s, T = 1 us ... allow tr = tf = 100 ns ??

– Driver current:   i = C.∆V / tr

• if C = 84 pF, ∆V = 2.5 V, gives  i = 2.1 mA

– Driver RS: RS = tr / 2.2 C = ~ 540 Ω
• @ 3.6 Mbits/s, need tr = tf = 30 ns, giving:

i = 7 mA and RS ~ 160 Ω
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CALICE_MJGTest Slab

PCB-0 Layout

FPGAs
FPGA
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CALICE_MJGTest Slab

PCB-0 Data Paths
– Composite Clock and Control
– 2-Tier Data Paths?
– Token for Raed Out?
– Configuration … model UCL plans for secure configuration?
– USB
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CALICE_MJGTest Slab

Monitoring
– Temp
– Supplies
– Ident
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CALICE_MJGTest Slab

PCB-0 - Functions
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CALICE_MJGSummary

• Copper Read Out not easy even with Zero Suppression
– 50 times worse without!!
– But are there cheap, available, proven alternatives ??

• Clock with Data for Read Out and Clock & Control ??
– Encoding and sending sounds OK
– But RX function in VFE ASIC ?? (limiting amps, PLLs, 

keeping jitter low ??)
• Redundancy:

– Architecture
– Effect on power budget
– Do we mind if ASIC in Read Out group is lost (144 cm^2)
– Do we really mind if a slab is lost?

• Joints between panels:
– hard to model until ideas have firmed up

• Lots to do, limited time
– Need to be able to provide input to VFE design which 

freezes mid 2007


