Abstract

Commercial power converters that have voltage
ratios greater than ten and are capable of
running near the LHC collision region would
increase the efficiency of the power distribution
system of the ATLAS Silicon Tracker high
luminosity upgrade. The devices must operate in
a high magnetic field (2T) and be radiation hard

~50-100 Mrad and ~10'> N./cm2. These
converters are to be mounted on the same multi-
chip modules as the ASIC readout chips or in
close vicinity without introducing any additional
readout noise due to the high switching
frequencies. Such devices will permit higher
voltage power delivery to the tracker and thus
increase overall power efficiency by limiting the
ohmic losses in the stretch of cable (about 100
meters) between the tracker and the power
sources.

[Pamer Distibutian fer CMS £8 & EE| | CMS Trigger Tower

. Low Cost: An ASIC + Inductor + Caps
»10:1 Voltage Ratio @ 1 MHz

» High Side switch on for 100 nsec

» Low Side switch on for 900 nsec

» High Speed CMOS Switching Processor

» Switching Losses - High Side

» Conduction Losses - Low Side

» In Future speed increase to 20 MHz

10:1 Buck Converter
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Buck Regulator Efficiency after 100 Mrad dosage
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Tests Done in 2007

> Radiation Test - Enpirion 6 amp Device 0.25 ym ¢MOS - 100 Mega rads
» Evaluation Boards: Enpirion, Linear Technology, Micrel, MPS, Tl etc

> Air Coil Tests on Chips with External Inductors

> Pick up Noise: RHIC Polarimeter Silicon with Analog Readout

> RF Leakage

> Noise and Pickup Tests - ATLAS Silicon Tracker Module at RAL

» Magnetic Field Vout increased 1in 900 @ 7T

> Load Efficiency Tests

> Noise Same PCB Tests: DC-DC Converter on the Hybrid @ BNL & Yale

» Antenna Effect Tests

Si Sensor 8x10 cms

Tests Done in 2008
» Radiation Test - A dozen devices-
» Why are Enpirion chips (IHP Foundry) Rad Hard ?
» Combination of Foundry & Circuit Design

> Discuss with IHP, Chip Designers, etc

> Air Coil Developments

> Load Efficiency Tests for 10:1 Voltage Conversion ratio

Adjusted Efficiency vs Output Current for MAXBES4 #2 Vin = Output Resistance versus Output Current for MAXBGS4 #2
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