


PG 2  |  TABLE OF CONTENTS

4.  BUILDING THE FUTURE        
 Resources             29

 Organization            31

 Personnel               32

 Relationships            33

5.  APPENDIX           
 Crystal Growth Facility Budget              36

 Device Characterization Facility Budget        38

  Digital Diagnostics Foundry Budget          39

 Infrastructure Upgrade Budget         40

EXECUTIVE SUMMARY

LEGACY
!"#$%&'&()*+$,-./&$*(0$1*(&2#."(&'&3)$'*4&/*2&/)$"*5$*$52/&(3$"-52&/-.*'$'#3*.)$2"*2$52/#2."#5$4*.+$2&$2"#$#/*$-($
6"-."$7&"($8*/0##($#52*4'-5"#0$5#9-.&(0:.2&/$/#5#*/."$&($2"#$;''-(&-5$.*9<:5=$*(0$1-.+$%&'&()*+>5$?&:(0*2-&(@
*'$6&/+$&($5#9-.&(0:.2&/$'*5#/5$*(0$ABC5D$%,1!A$-5$*$.#(2/*'$-(2#''#.2:*'$":4$?&/$EF$?*.:'2)$*(0$9&/#$2"*($GHH$
52:0#(25$?/&9$*$'*/3#$(:94#/$&?$I;IJ$0#<*/29#(25$*(0$5."&&'5D$!"#$:(-K:#$.&94-(*2-&($&?$-(@"&:5#$?*4/-.*2-&($
?*.-'-2-#5$*(0$52/&(3$'#3*.)$&?$9:'2-0-5.-<'-(*/)$.&''*4&/*2-L#$/#5#*/."$#(*4'#5$2"#$"-3"#52$6&/'0@.'*55$'#L#'$&?$
-9<*.2$2"*2$5<*(5$?/&9$:'2/*@"-3"@5<##0$#'#.2/&(-.$*(0$<"&2&(-.$0#L-.#5=$6-/#'#55$*(0$&<2-.*'$.&99:(-.*2-&(5=$
#(#/3)@#M-.-#(2$'-3"2-(3$5)52#95=$K:*(2:9$.&9<:2-(3=$4-&5#(5&/5=$?:(0*9#(2*'$'-?#$5.-#(.#$/#5#*/."=$2/*(5'*2-&(@
*'$.'-(-.*'$</*.2-.#=$*(0$9*()$&2"#/5D

VISION
A&&+-(3$-(2&$2"#$NH@)#*/$"&/-O&(=$6#$#(L-5-&($2"*2$%,1!A=$4:-'0-(3$&($2"-5$'#3#(0*/)$./&55@0-5.-<'-(*/)$'#3*.)=$.*($
4#.&9#$*$(*2-&(*'$*(0$6&/'0$'#*0#/$-($5#L#/*'$#9#/3-(3$/#5#*/."$*/#*5$6-2"$2"#$"-3"#52$5&.-#2*'$*(0$2#."(&'&3-.*'$
-9<*.2D$!"#$9*P&/$/#5#*/."$!"/:525$*/#$#(L-5-&(#0$-($"-3"@5<##0$#'#.2/&(-.5=$<"&2&(-.5=$K:*(2:9$2#."(&'&3-#5=$
(*(&5.*'#$'&6@<&6#/$.&9<:2-(3$0#L-.#5=$<&6#/$#'#.2/&(-.5=$2/*(5'*2-&(*'$4-&2#."(&'&3-#5$*(0$(#:/&2#."(&'&3-#5D$

EDUCATION
 Q5$*($-(2#3/*'$<*/2$&?$2"#$I;IJ$#(2#/</-5#$?&/$/#5#*/."$2/*-(-(3=$6#$#(L-5-&($2"*2$%,1!A$6-''$#R<*(0$-25$/&'#$-(2&$
#0:.*2-&($*(0$2/*-(-(3$-($(&(@2/*0-2-&(*'$./&55@0-5.-<'-(*/)$?-#'05$2"*2$*/#$4#)&(0$2"#$/#5<&(5-4-'-2-#5$&?$-(0-L-0:*'$
5."&&'5$*(0$0#<*/29#(25D$8#5-0#5$*00/#55-(3$2"#$(*2-&(>5$S!B,$.&9<#2#(.)$3*<$?&/$?:2:/#$3#(#/*2-&(5=$2"#$#0:@
.*2-&(*'$.&9<&(#(2$6-''$*'5&$</&L-0#$*$/#(#6*4'#$?:(0-(3$5&:/.#$?&/$%,1!A$2&$3/&6D$

FACILITY
S-(.#$.&(52/:.2-&($&?$ 2"#$,-./&#'#.2/&(-.5$A*4&/*2&/)$ -($NTUT=$ 2"#$ '*4>5$.#(2/*'$ ?#*2:/#$"*5$4##($2"#$5"*/#0$:5#$
5#9-.&(0:.2&/$*(0$4-&2#."$.'#*(/&&9$?*.-'-2-#5D$%&6#L#/=$6-2"$*3-(3$GH@)#*/$&'0$ -(?/*52/:.2:/#$*(0$4*5#$#K:-<@
9#(2$2"*2$#R.##0#0$-25$'-?#2-9#$'-9-25=$%,1!A$(##05$-99#0-*2#$*(0$5-3(-?-.*(2$:<3/*0#5D$V"-'#$:<3/*0#5$*(0$/#@
<*-/5$6-''$+##<$2"#$?*.-'-2)$&<#/*2-&(*'=$*$9&/#$*94-2-&:5$?*/@/#*."-(3$L-5-&($?&/$%,1!A$-5$(##0#0$2&$<&5-2-&($-2$*5$2"#$
'#*0-(3$*.*0#9-.$(*(&2#."(&'&3)$/#5#*/."$'*4&/*2&/)$-($2"#$.&:(2/)D$

!&$5:<<&/2$&:/$L-5-&(=$6#$<'*($2&$#52*4'-5"$*$%,1!A@0#0-.*2#0$WXH,$#(0&69#(2$?:(0=$#R<*(0$2"#$9-55-&($&?$2"#$
%,1!A$-(2&$#0:.*2-&($*(0$2/*-(-(3=$*(0$5#.:/#$'*/3#@5.*'#$.#(2#/@2)<#$3&L#/(9#(2$?:(0-(3D$$!&$4/-(3$*4&:2$2"#5#$
."*(3#5=$6#$6-''$9*+#$?:(0*9#(2*'$."*(3#5$2&$2"#$'*4$&/3*(-O*2-&($*(0$9*(*3#9#(2=$6"-'#$52/#(32"#(-(3$&:/$
2-#5$6-2"$&2"#/$-(0#<#(0#(2$/#5#*/."$:(-25$*(0$0#<*/29#(25$*./&55$2"#$.*9<:5D

2.  MAJOR THRUSTS          
 Ultra High Speed Electronic Systems        6

 Photonics for Big Data            8

 Quantum Technologies           10

 Nanoscale Devices for Ultralow         12
 Power Computing       

 Power Electronics            14

 Translational Biotechnology          16

 Neurotechnologies           18

 Multidisciplinary Education and Training                 20

3.  FACILITES AND INFRASTRUCTURE              
 Crystal Growth Facility                   23

 Device Charachterization Facility                  24

 Shared Computing Resources                    25

 Digital Diagnostics Foundry                    26

 Backbone Infrastructure                    27

 

TABLE OF CONTENTS

TABLE OF CONTENTS |   PG 3

1. EXECUTIVE SUMMARY         



ULTRA HIGH SPEED 
ELECTRONIC SYSTEMS

VISION  

Y:/$5&.-#2)$-5$*2$2"#$.:5<$&?$*$(#6$#/*$6"#/#$6-/#'#55$2#."(&'&3)$-5$:4-K:-2&:5$*(0$.*<*4'#$&?$*00/#55-(3$5&9#$
&?$2"#$4-33#52$."*''#(3#5$/#'*2#0$2&$2/*(5<&/2*2-&(=$"#*'2"$.*/#=$9*(:?*.2:/-(3=$*(0$"&6$6#$-(2#/*.2$*(0$.&9@
9:(-.*2#$6-2"$#*."$&2"#/D$Z#.&(?-3:/*4'#$*:2&(&9&:5$9*."-(#5$*(0$ '&6@.&52=$4*22#/)@<&6#/#0$5#(5&/5$ 2"*2$
</#@</&.#55$0*2*$-($2"#$?-#'0$*(0$.&99:(-.*2#$6-2"$2"#-/$(#*/@/#*'@2-9#$0-3-2*'$.&:(2#/<*/25$*/#$K:-.+')$4#.&9-(3$
</#L*'#(2D$!"#/#$#R-525$*$/*<-0')$3/&6-(3$0#9*(0$?&/$"-3"#/$5<##0$*(0$"-3"#/$?-0#'-2)$6-/#'#55$.&99:(-.*2-&($
*()2-9#$*(0$*()6"#/#D$V-/#'#55$5)52#95$&?$2"#$?:2:/#$6-''$5:<<&/2$.&9<'#R$.&9<:2*2-&(*'$9&0#'5$2"*2$</#0-.2$
2"#$9&L#9#(2$&?$*$6-'0?-/#=$"://-.*(#=$*(0$#L#($2"#$&..://#(.#$*(0$5</#*0$&?$<*(0#9-.5[5:."$9&0#'5$6-''$"*L#$
*$</&?&:(0$5&.-#2*'$-9<*.2$(&2$<&55-4'#$6-2"$</#5#(2@0*)$2#."(&'&3-#5D$

!"#$(*2-&(*'$/&''$&:2$&?$2"#$?-\"@3#(#/*2-&($]^_`$9&4-'#$(#26&/+$"*5$./#*2#0$-((&L*2-L#$/#5#*/."$&<<&/2:(-2-#5$-($
*/#*5$&?$*/2-?-.-*'$-(2#''-3#(.#$]Q;`$*2$2"#$#03#=$5.-#(2-?-.$-(52/:9#(2*2-&(=$*(0$2"#$0#5-3($&?$(&L#'$9*2#/-*'5$6-2"$
2*/3#2#0$#'#.2/&(-.$*(0$9*3(#2-.$</&<#/2-#5D$,&/#&L#/=$^_$.&((#.2-L-2)$6-''$#(*4'#$&<#/*2-&($&?$-(52/:9#(25$-($
/#9&2#$*(0$#R2/#9#$#(L-/&(9#(25=$."*/*.2#/-O#0$4)$5:00#($*(0$'*/3#$#R.:/5-&(5$-($#(L-/&(9#(2*'$.&(0-2-&(5D$
Q..#55-(3$*(0$&45#/L-(3$0*2*$?/&9$5:."$#R2/#9#$#(L-/&(9#(25$6-''$4#$*$9*P&/$4/#*+2"/&:3"$?&/$5.-#(2-?-.$-(L#5@
2-3*2-&(5$/#'*2#0$2&$#(#/3)$3#(#/*2-&(=$(*2-&(*'$5#.:/-2)=$*(0$5<*.#D$$

PG 6  |  ULTRA HIGH SPEED ELECTRONIC SYSTEMS

LEGACY 
%,1!A$"*5$4##($*2$2"#$?&/#?/&(2$&?$"-3"@?/#K:#(.)$0#L-.#$?*4/-.*2-&($*(0$2#52-(3$6-2"$5-3(-?-.*(2$.&(2/-4:2-&(5$
-($2"#$0&9*-($&?$;;;@a$.&9<&:(0$5#9-.&(0:.2&/5D$!"#$<5#:0&9&/<"-.$"#2#/&P:(.2-&($4-<&'*/$2/*(5-52&/$]b%8!`$
6*5$-(L#(2#0$4)$?*.:'2)$*2$%,1!A=$*(0$/#.&/0$"-3"@5<##0$<#/?&/9*(.#$#R.##0-(3$UHH$_%O$-($;(b$b%8!5$6*5$*'5&$
0#9&(52/*2#0$4)$&:/$?*.:'2)D$Y:/$'#3*.)$-(.':0#5$4&2"$2#."(&'&3)$-((&L*2&/5$*(0$'#*0#/5$&?$9*P&/$2#."(-.*'$5&@
.-#2-#5=$6"-."$*/#$2"#$+#)$0-M#/#(2-*2-(3$?*.2&/5$?&/$2"#$I(-L#/5-2)$&?$;''-(&-5D

FUTURE  

V-2"-($*$NH@)#*/$"&/-O&(=$6&/+$&($6-0#$4*(03*<$]V8_`$*(0$:'2/*@6-0#$4*(0$3*<$]IV8_`$9*2#/-*'5=$
*0L*(.#0$?*4/-.*2-&($</&.#55#5$?&/$"#2#/&3#(#&:5$-(2#3/*2-&(=$*(0$"-3"@5<##0$."*/*.2#/-O*2-&($&?$
0#L-.#5$:(0#/$#R2/#9#$.&(0-2-&(5$6-''$0/-L#$5)52#95$*0L*(.#5$?&/$^_$*(0$4#)&(0D$

!"#$.&(2-(:#0$#R<*(5-&($&?$^_$-(2&$(#*/@!%O$6-/#'#55$2#."(&'&3-#5$6-2"$*4:(0*(2$5<##0=$?-0#'-2)=$*(0$/#.&(?-3@
:/*4-'-2)$6-''$/#K:-/#$(&(@2/*0-2-&(*'$9*2#/-*'5$.*<*4'#$&?$#M-.-#(2')$</&.#55-(3$5-3(*'5$*2$5:."$"-3"$?/#K:#(.-#5D$$
c&/$#R*9<'#=$6-0#$4*(03*<$]V8_`$*(0$:'2/*6-0#$4*(03*<$]IV8_`$9*2#/-*'5=$-(.':0-(3$_*1=$Q'1=$0-*9&(0=$*(0$
_*FYG=$"*L#$2"#$?&:(0*2-&(*'$.*<*4-'-2)$2&$9##2$2"#$"-3"$<&6#/$*(0$"-3"$?/#K:#(.)$/#K:-/#9#(25$&?$̂ _$*(0$(#*/@
!%O$(#26&/+5D$!"#5#$9*2#/-*'5$*/#$*'5&$6#''$<&5-2-&(#0$2&$4#$:5#0$-($5#(5&/5$2&$.&''#.2$0*2*$?/&9$#R2/#9#')$"*/5"$
#(L-/&(9#(25=$6"#/#$'#3*.)$9*2#/-*'5$*/#$:(*4'#$2&$&<#/*2#D$Q'&(3$6-2"$V8_$*(0$IV8_$9*2#/-*'5=$(#6$0)(*9-.$
9*2#/-*'5$?&/$"-3"@d$?-'2#/5$*(0$59*/2$*(2#((*5$2"*2$5:<<&/2$*$9-(-*2:/-O#0$?&/9@?*.2&/$6-''$4#$2"#$4:-'0-(3$4'&.+5$
&?$(#R2@3#(#/*2-&(=$(#*/@!%O$.&99:(-.*2-&($*(0$5#(5-(3$-(?/*52/:.2:/#D$!"#$'-(+$4#26##($9*2#/-*'5$</&.#55-(3=$
0#L-.#$0#5-3(=$*(0$.&9<&(#(2$/#'-*4-'-2)$6-''$4#$(#.#55*/)$?&/$2"#$?:2:/#$5)52#95$-(5#/2-&($&?$(&(@.*(&(-.*'$0#@
L-.#$52/:.2:/#5D$ ;2$ -5$:'2-9*2#')$2"#$:(-?-.*2-&($&?$2"#$<")5-.5$&?$/#'-*4-'-2)=$0#L-.#$5.*'*4-'-2)=$*(0$.&9<:2*2-&(*'$
?/*9#6&/+$2"*2$6-''$./#*2#$*($#.&5)52#9$&?$(#6$9*2#/-*'$5)52#95$/#*0)$?&/$0#<'&)9#(2$-($^_$*(0$4#)&(0$-(?/*@
52/:.2:/#D$

    ULTRA HIGH SPEED ELECTRONIC SYSTEMS  |   PG 7

There is a rapidly growing demand 
for higher speed and higher fidelity 
communication anytime anywhere
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Photonic systems will fundamentally 
reduce the energy cost of generating 
and transmitting vast amount of data
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Nanoscale devices will be used to create 
power-efficient computing machines
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Quantum technology promises disruptive 
computational speed-ups, ultimate security 
of information, new understanding of the world
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A DC grid ultra-wide bandgap electronics 
is projected to reduce today’s power grid 
losses by 90%
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A third life science revolution will bring high 
quality health care to people in the most 
remote parts of the world
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Neurotechnologies enable revolutionary advances 
in artificial intelligence, as well as in closed-loop 
neural interfaces for novel rehabilitative and 
prosthetic therapies
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HMNTL is poised to close the competency 
training gap via offering new multidisciplinary 
learning and training in growth areas
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