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Motivation

Å Realizing analog circuit designs for Project Constellation (Ares 
series) ïthrough a NASA ETDP consisting of universities and 
industrial partners

Å One of the systems under consideration is a remote health 
monitoring node (RHN) to be placed all over the craft, keeping 
track of various parameters such as temperature, pressure, etc.

Å Circuits should be capable operating in lunar environments from 
-180 oC to + 120 oC

Å Specifically, this project pertains to studying, characterizing and 
modeling LDMOS devices (designed by JPL) used in the above 
circuits

Å The model has to be T-scalable, i.e. one parameter set should 
replicate behavior for the entire operational range
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ÅGeorgia Tech (Device Technology IPT lead)

- John Cressler et al. (PI, devices, reliability, circuits)

ÅUniversity of Arkansas (Modeling IPT lead)

- Alan Mantooth et al. (modeling, circuits)

ÅLynguent
- Jim Holmes et al. (modeling and verification)

ÅAuburn University (Packaging IPT lead)

- Wayne Johnson et al. (packaging); Foster Dai et al. (circuits); Guofu Niu (devices)

ÅUniversity of Tennessee (Circuits IPT lead)

- Ben Blalock et al. (circuits)

ÅUniversity of Maryland (Reliability IPT lead)

- Patrick McCluskey et al. (reliability, package physics -of-failure modeling)

ÅVanderbilt University
- Mike Alles, Robert Reed et al. (radiation effects, TCAD modeling)

ÅJPL (Applications IPT lead)

- Mohammad Mojarradi et al. (applications, reliability testing, circuits)

ÅBoeing
- Leora Peltz et al. (applications, circuits)

ÅBAE Systems
- Richard Berger, Ray Garbos et al. (REU architecture, maturation, applications)

ÅIBM
- Alvin Joseph et al. (SiGe technology, fabrication)

SiGe ETDP Team
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Remote Health Node

BAEôs RHN developed for the 

X-33 project with COTS, 

weighing in at 11 kgs  +  

auxiliary ñwarm boxò

The proposed RHN from the 

ETDP, weighing only a few 

grams

100 X smaller

5X lower power consumption 

(120 mW) 
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Introduction to LDMOS Devices
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ÅLateral structure aids in integration of the 

device with low voltage circuitry

ÅUsed extensively in switch-mode power 

supplies, power amplifiers

ÅApplications in cell phone base stations, 

automotive circuits, consumer electronics, 

etc.

ÅCan be LV-LDMOS or HV-LDMOS, i.e. drain 

voltage can range between 12 V to 1200 V
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Device Physics
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LV-LDMOS

HV-LDMOS

L = 2 u, W = 40.45 u, Ldr = 4.45 u
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Quasi-saturation in the JPL Device
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ă No quasi-saturation seen 

for low gate bias (Vgs  = 0.7 V 

ï1.1 V)

Quasi-saturation clearly 

seen for Vgs > 1.3 V

Vgs = 3.1 V
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Cryogenic Characterization
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ω Keithley4200 system used 
for DC and CV 
measurements

ω Cryogenic testing is 
performed in an 
environment chamber 
connected to liquid 
nitrogen @ 80 psi 

ω Cryocharacterization 
performed down to -180 C 
in steps of 20 C
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Input & Output Characteristics
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Increasing Vth

Increasing slope

20 C to 120 C 20 C to -100 C -100 C to -180 C


