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Current Topics of Investigation

Serial Power Distribution:

Efficiency: Current shared by multiple modules in series
Variants: Characterized by local regulation and 

fault protection (shunt transistor) arrangementsfault protection (shunt transistor) arrangements
Issues: Sizing of shunt transistors, isolated signaling, failure effects
System Performance

Node or Chain: 
FailuresFailures
Abnormal Behavior

DC-DC Conversion

Efficiency: Magnitude of current delivered to converters
is reduced (power dissipated in cables to 
tracker volume is reduced)

Variants: Switched capacitor (charge transfer) inductiveVariants: Switched capacitor (charge transfer), inductive
methods (air core transformer)

Issues: Switching noise, design for magnetic field environment
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Progress Update:

Proposal Update: Recommended for Approval (Sept 30, 2008)

DC-DC Conversion:

Developing Test Systems for CMS Pixels (Based on CAPTAN)

Option 1: Standard Powerp

Option 2: COTS DC-DC Conversion

Serial Powering:Serial Powering:

Plan to implement a test system for CMS Pixels Using 
Fermilab SPI001 (Serial Powering Interface) or discrete ( g )
components
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Standard Power ConfigurationStandard Power Configuration
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Standard Power ConfigurationStandard Power Configuration

Pixel Supply Voltages provided by Data Conversion Board

ADC on Data Conversion Board

No Switchers (linear regulators) 

Single Chip Version Operating at Fermilab (ESE Dept test-stand)
Multi-Module Version Depends on CMS Pixels Plaquette   
Board in Design

Operating with Gigabit Ethernet Link 



CAPTAN Stack
Node Controller + Data Conversion Board with Current CMS Pixels Board

CMS Pixels
Interface
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Single PSI46 Test 
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DC DC Conversion ConfigurationDC-DC Conversion Configuration
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DC DC Conversion ConfigurationDC-DC Conversion Configuration

High Voltage (50 V) Provided by CAPTAN Power Board

Pixel Supply Voltages provided by Pixel Power Platform Test BoardPixel Supply Voltages provided by Pixel Power Platform Test Board

COTS Switching Power Supplies 

++

COTS Low Drop Out Regulators

ADC on Pixel Power Platform Test BoardADC on Pixel Power Platform Test Board 

Digitizes Pixel Readout

CPLD Pi l P Pl tf T t B dCPLD on Pixel Power Platform Test Board

Decodes Command Stream (Modulated Power Line from Power
Board)

Carries Data Stream from Readout Chip (Directly to Node 
Controller)
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Serial Powering Interface Testing

PSI46
Pixel

Serial 
Power

Pixel 
Readout
Chip

Power 
Interface 
(SPI001)

From “The SPI as an integrated power management device g p g
for serial powering”, M. Trimpl, TWEPP 2008, Naxos, Greece 
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Additional Topics for Investigation

Learn From Operation of Current Pixels and Strips Detectors

System Performance Measurements:

Threshold dispersion (how is it related to distribution scheme?)

EMC, EMI (how does noise couple throughout the system?)

Failure Mode Analysis (how do components fail and with what
impact?)

System Modeling:

Topology and regulation options

Reliability studies (Monte Carlo based on FMA discoveries)

Noise ModelingNoise Modeling 

Evolution of the Network (how do failures propagate?)
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Work plan:
First results by the end of the yearFirst results by the end of the year
Collaboration with University of Iowa, University of Mississippi

Study Current State of Power Distribution in CMS TrackerStudy Current State of Power Distribution in CMS Tracker

Understand the constraints

Identify critical areas

Identify opportunities for improvement

Implement various power distribution prototypes for limited system 
studies & analysis

Make test - systems available for collaborators

U t t lt f i l ti d ti i ti f l d tUse test results for simulations and optimization of scaled system 
model


