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COTS approach

Noise requirements impossible to achieve with commercial
components.

Friis rule -> need to amplify before doing any other operation.
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Different Clipping Approach

1/2-p(t)

Clipping after amplifying  put
— Impedance problem 'i d L2 pt v ple20
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Equivalent system i
found, same impulse
response but N0 nput
Impedance problems.
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Same Integration system

Integration
Delayed Lines Integrator as in the current CALO
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delay lines per channel
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Transmission Delay:
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The COTS scheme requires 3 OP amps and 2
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Prel'm'nary measurements
File Confrol Setup Trigger Measure Analyze  Utilities Help

Acguisition is stopped.
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Maan 445 .68 mif 125.62 mYy

Min 433 mV 117.7 mV
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DC-DC converters

Able to test DC-DC converters produced by
CERN to evaluate possible noise

DC/DC BOTIOM [ SEEN FROM 0P |




First Set of Prototypes
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First Set of Prototypes

1. Analog Design

2. ADC test zone

3. ADCs

4. DC-DC converter

5. Switched Design
(ASIC)
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10 Layer board
Stack:

70um conductors

100um FR4 for supplies
(better interplane capacity)
130um FR4 for external
(thin -> low crosstalk)
230um FR4 for internal
(minimum to achieve 50Q )
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Testing

On previous prototypes tested roughly analog design
On current prototype:

°In depth analog testing

*ADC testing

*DC-DC evaluation
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ADC testing

First measurents with ADC reveal some noise, slightly higher than theoretical

predicted one, different mean because R tolerances
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Analog power supply

Can it have somethingto & o 10 e
do With the power ie; ~53 dBm SWT 20 s
supply decoupling?
-—65
Measured the analog
supply with a spectrum
analyzer.
No isolated chamber: ne
1. Radio - i L b
2. TV u i
3. Mobile phone >

eeeeee 1 GHz 200 MHz/ Span 2 GHz
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Analog power supply

Clock drivers’ rise time &

RBW 10 kH=z
VBW 30 kHz
Att 5 dB SWT 20 s

~500ps -> High

frequency harmonics e

couple to analog supply. ==}

Effect disappears

without clock.

Should study if digital

switching could be a

relevant noise source. |

200 MHz/
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Span 2 GHz




Board level simulation

Beginning Agilent's ADS simulation

Electromagnetic Model

Gerber and stack import
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Circuit Level Simulation Results

S-Parameter extraction
Simulation Component Generation o
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ADC test with CAT (now capturing with scope)
In depth study of analog proposal:
Noise
Linearity
Pulse Shape: Planarity, Baseline,...
Radhard qualification
Power integrity study (already started)

Verify signal integrity issues (already taken into
account) 16
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First Set of Prototypes

Schematic view
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