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Motivation

#;,s ’x A Realizing analog circuit designs for Project Constellation (Ares

’ series) 1 through a NASA ETDP consisting of universities and
' industrial partners
A One of the systems under consideration is a remote health
%r@ | monitoring node (RHN) to be placed all over the craft, keeping

track of various parameters such as temperature, pressure, etc.

A Circuits should be capable operating in lunar environments from
: -180°C to + 120 °C

== A specifically, this project pertains to studying, characterizing and
modeling LDMOS devices (designed by JPL) used in the above

circuits
S A The model has to be T-scalable, i.e. one parameter set should
NS replicate behavior for the entire operational range
L _\,\H Avinash S. Kashyap, 12/9/2009



SiIGe ETDP Team

&\Georgla Tech (Device Technology IPT lead)
= - John Cressler et al. (PI, devices, reliability, circuits)

==_==AUniversity of Arkansas  (Modeling IPT lead)
- Alan Mantooth et al. (modeling, circuits)

=omdt ynguent
- Jim Holmes et al. (modeling and verification)
AAuburn University (Packaging IPT lead)

J_[/ AUnlversny of Tennessee (Circuits IPT lead)

- Ben Blalock et al. (circuits)
- AUniversity of Maryland  (Reliability IPT lead)

Z,

ﬂmm‘ - Patrick McCluskey et al. (reliability, package physics -of-failure modeling)
A Avanderbilt University
5’75‘]‘ - Mike Alles, Robert Reed et al. (radiation effects, TCAD modeling)

JPL AJPL (Applications IPT lead)

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

(L &#o£/ME B oeing
' - Leora Peltz et al. (applications, circuits)

EEEED ABAE Systems
=—== Richard Berger, Ray Garbos et al. (REU architecture, maturation, applications)
Z=5E ABM

- Alvin Joseph et al. (SiGe technology, fabrication)
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Remote Health Node

B B BAE6s RHN develo
’;,’é._ X-33 project with COTS,
2 AT weighing in at 11 kgs +
f-f",‘ auxiliary fwarm
>,
- N
.
(XY e
> The proposed RHN from the
e A ETDP, weighing only a few
2y, e 2 grams
"y 100 X smaller
§ 5X lower power consumption
» (120 mw)
O 1
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Architecture of Low Speed Channel
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Introduction to LDMQOS Devices

B85 A Lateral structure aids in integration of the
W/ device with low voltage circuitry

A Used extensively in switch-mode power

L8 supplies, power amplifiers
| A Applications in cell phone base stations,
automotive circuits, consumer electronics,
SRS efc.
A Can be LV-LDMOS or HV-LDMOS, i.e. drain

e voltage can range between 12 V to 1200 V

;:;}
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Device Physics

"N LV-LDMOS

S35 Bulk Source
oy
¥4 %
‘v 3 N ;
r“@
PR HV-LDMOS
Bulk Source
o, Field Oxide
2 K, "._.léi;" ~" 2 \
R N Z
of p-well n- drift region
S/ L=2u, W=40.45u, Ldr = 4.45u
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Cryogenic Characterization

\ w Keithley4200 system used
# F for DC and CV
' measurements
w Cryogenic testing is
performed in an
environment chamber
connected to liquid
nitrogen @ 80 psi

=== w Cryocharacterization
performed down to-180 C
In steps of 20 C
‘."'. *»
“\‘,f'\.i_.::::l(\,s‘f‘;!"
L d
N .Fﬁi
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Input & Output Characteristics
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