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GeoSTAR Development History!
Decadal survey: PATH mission!

= GeoSTAR 
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Severe storms may be getting worse!Jet Propulsion Laboratory 
California Institute of Technology 
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•  Concept development 

–  NMP/EO-3 proposal (1998-1999) 
–  NRC white paper (2005) 
–  NRC Decadal Survey (2007) 

•  ESTO technology development 
1.  IIP-03 (2003-2006): Proof-of-concept prototype 
2.  ACT-05 (2006-2008): MIMRAM receivers 
3.  IIP-07 (2008-2011): Key technology 
4.  IIP-10 (2011-2015): Risk reduction 

•  Space implementation 
–  Venture mission (before 2020?) 
–  PATH mission (~202X?) 
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NMP/EO-3: GEO/SAMS 

JPL R&TD: GeoSTAR calibration  
IIP-03: GeoSTAR ptototype 

DRO
25.15 GHz

4-w
ay P

ow
er D

ivider 

8-w
ay P

ow
er 

D
ivider

Radiometers
1 - 8

8-w
ay P

ow
er 

D
ivider

8-w
ay P

ow
er 

D
ivider

Radiometers
9 - 16

Radiometers
17 - 24

+10 dBm

-2 dBm+8 dBm

-7

-10

Frequency
from QNX PC

(Optical Isolated)

Serial
RS 232

Phase Control
from CIB

DC Power
+5V, 150 ma

9

Phase
Shifter Amp

-1

Phase
Shifter Amp

-1

Phase: 0, 45, 90, 135 TP

Phase
Shifter Amp

Agilent 8247
Freq Synthesizer

25-27 GHz

DC Power
+15V, 100 ma

2

2

Alternate LO source

Compact receivers 

Low-power MMICs 

LO phase switching system: Ultrastable 
operation 

Correlator: 
•  Efficient 
•  Redundant 
•  OK for 
ASICs Feedhorns: 

Low mutual 
coupling 

Innovative array layout 

STAR concept and key technologies developed & tested 

First 
images 

at 50 GHz 
by 

aperture 
synthesis 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

NOAA 
mission 

GeoSTAR Development – JPL R&TD!
Calibration & performance assessment!

2011 2012 

Raw synthesized 
image!

 

Processed 
image!

“Near Field range”, 
JPL 

GeoSTA
R 

Targe
t 

Temperatur
e 

controlled 
pads Beacon 

@ 
center 

Calibration, perform-ance 
verification 

Raw synthesized image!

 

Processed image!

“Near Field range”, JPL 

GeoSTAR 

Target 

Temperature 
controlled 

pads 

Beacon 
@ center 

STAR sounder concept 



National Aeronautics and  
Space Administration 
 
Jet Propulsion Laboratory 
California Institute of Technology 
Pasadena, California 

7 

Study 
NMP/EO-3: GEO/SAMS 

JPL R&TD: GeoSTAR calibration  
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Freq Synthesizer

25-27 GHz

DC Power
+15V, 100 ma

2

2

Alternate LO source

Compact receivers 

Low-power MMICs 

LO phase switching system: Ultrastable 
operation 

Correlator: 
•  Efficient 
•  Redundant 
•  OK for 
ASICs Feedhorns: 

Low mutual 
coupling 

Innovative array layout 

STAR concept and key technologies developed & tested 

First 
images 

at 50 GHz 
by 

aperture 
synthesis 

NOAA 
mission 

Raw synthesized image!

 

Processed image!

“Near Field 
range”, JPL 

GeoST
AR 

Target 

Temperat
ure 

controlled 
pads Beaco

n 
@ 

center 

Calibration, perform-ance verification 

Design innovations 

Study IIP-07: GeoSTAR/PATH risk reduction 

IIP-07: NOAA co-funding 

Application 
studies 

Receivers STAR sounder concept ASICs 

Antenna 
design 

IIP-10: PATH risk reduction 

1.5mm 

A 5x5 digitizer/correlator and 
evaluation board was built to 
provide risk reduction for the 
development of the larger A/D 
correlator ASIC.  

•  Test A/D and correlator cells 
together to uncover design or 
implementation flaws 

•  Determine crosstalk between 
channels  

Initial tests indicated problems, 
but design was fixed, chip re-
spun and tested 
Tested for rad-hardness: OK 

Correlator ASIC development 
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Architecture!

2.4 mm 

2.4 m
m

 

Floor Plan Layout 

Chip Layout!

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23

Y1 VINb[62]+ VINb[62]- VINb[63]+ VINb[63]- AVDD VINa[0]+ VINa[2]+ CLKa[0]+ VINa[5]+ VINa[8]+ VINa[10]+CLKa[1]+ VINa[12]+VINa[14]+VINa[16]+VINa[18]+CLKa[2]+ VINa[21]+ VINa[24]+ VINa[26]+ CLKa[3]+ VINa[28]+ VINa[30]+

Y2 VINb[60]+ VINb[60]- VINb[61]+ VINb[61]- VREF- VINa[0]- VINa[2]- CLKa[0]- VINa[5]- VINa[8]- VINa[10]- CLKa[1]- VINa[12]- VINa[14]- VINa[16]- VINa[18]- CLKa[2]- VINa[21]- VINa[24]- VINa[26]- CLKa[3]- VINa[28]- VINa[30]-

Y3 CLKb[7]+ CLKb[7]- VINb[59]+ VINb[59]- VREF+ VINa[1]+ VINa[3]+ VINa[4]+ VINa[6]+ VINa[7]+ VINa[9]+ VINa[11]+VINa[13]+VINa[15]+VINa[17]+VINa[19]+VINa[20]+VINa[22]+ VINa[23]+ VINa[25]+ VINa[27]+ VINa[29]+ VINa[31]+

Y4 VINb[58]+ VINb[58]- VINb[57]+ VINb[57]- AVSS VINa[1]- VINa[3]- VINa[4]- VINa[6]- VINa[7]- VINa[9]- VINa[11]- VINa[13]- VINa[15]- VINa[17]- VINa[19]- VINa[20]- VINa[22]- VINa[23]- VINa[25]- VINa[27]- VINa[29]- VINa[31]-

Y5 VINb[56]+ VINb[56]- VINb[55]+ VINb[55]- AVDD IBIAS[0] AVSS VREF+ VREF- AVDD AVSS VREF+ VREF- AVDD AVSS AVSS VREF+ VREF- AVDD AVSS VREF+ VREF- AVDD

Y6 VINb[53]+ VINb[53]- VINb[54]+ VINb[54]- VREF- ss sclk mosi miso DVDD DVSS
ro_bus_

out0
VDD

ro_bus_
out1

VDD
ro_bus_

out2
DVDD

ro_bus_
out3

IBIAS[1] VINa[33]- VINa[33]+ VINa[32]- VINa[32]+

Y7 CLKb[6]+ CLKb[6]- VINb[52]+ VINb[52]- VREF+
LVDS 
DVSS

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS DVSS VSS AVSS VINa[35]- VINa[35]+ VINa[34]- VINa[34]+

Y8 VINb[50]+ VINb[50]- VINb[51]+ VINb[51]- AVSS
LVDS 
DVDD

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out4
VREF+ VINa[36]- VINa[36]+ CLKa[4]- CLKa[4]+

Y9 VINb[48]+ VINb[48]- VINb[49]+ VINb[49]- AVSS
LVDS_R

EF
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out5

VREF- VINa[38]- VINa[38]+ VINa[37]- VINa[37]+

Y10 VINb[46]+ VINb[46]- VINb[47]+ VINb[47]- AVDD clk_p_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out6
AVDD VINa[39]- VINa[39]+ VINa[40]- VINa[40]+

Y11 VINb[44]+ VINb[44]- VINb[45]+ VINb[45]- VREF- clk_n_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out7
AVSS VINa[41]- VINa[41]+ VINa[42]- VINa[42]+

Y12 CLKb[5]+ CLKb[5]- VINb[43]+ VINb[43]- VREF+
LVDS 
VDD

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VREF+ VINa[43]- VINa[43]+ CLKa[5]- CLKa[5]+

Y13 VINb[42]+ VINb[42]- VINb[41]+ VINb[41]- AVSS
LVDS 
VSS

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out8
VREF- VINa[45]- VINa[45]+ VINa[44]- VINa[44]+

Y14 VINb[40]+ VINb[40]- VINb[39]+ VINb[39]- AVDD reset_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out9
AVDD VINa[47]- VINa[47]+ VINa[46]- VINa[46]+

Y15 VINb[37]+ VINb[37]- VINb[38]+ VINb[38]- VREF-
int_start

_in
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out10

AVSS VINa[49]- VINa[49]+ VINa[48]- VINa[48]+

Y16 CLKb[4]+ CLKb[4]- VINb[36]+ VINb[36]- VREF+
int_done

_out
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out11

AVSS VINa[51]- VINa[51]+ VINa[50]- VINa[50]+

Y17 VINb[34]+ VINb[34]- VINb[35]+ VINb[35]- AVSS
scan_en

_in
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VREF+ VINa[52]- VINa[52]+ CLKa[6]- CLKa[6]+

Y18 VINb[32]+ VINb[32]- VINb[33]+ VINb[33]- IBIAS[3] scan_in
scan_ou

t
ro_start_

in
ro_clk_o

ut
ro_valid

_out
DVDD

ro_bus_
out15

VDD
ro_bus_

out14
VDD

ro_bus_
out13

DVDD
ro_bus_

out12
VREF- VINa[54]- VINa[54]+ VINa[53]- VINa[53]+

Y19 VDD VREF- VREF+ AVSS AVDD VREF- VREF+ AVSS AVSS AVDD VREF- VREF+ AVSS AVDD VREF- VREF+ AVSS IBIAS[2] AVDD VINa[55]- VINa[55]+ VINa[56]- VINa[56]+

Y20 VINb[31]- VINb[29]- VINb[27]- VINb[25]- VINb[23]- VINb[22]- VINb[20]- VINb[19]- VINb[17]- VINb[15]- VINb[13]- VINb[11]- VINb[9]- VINb[7]- VINb[6]- VINb[4]- VINb[3]- VINb[1]- AVSS VINa[57]- VINa[57]+ VINa[58]- VINa[58]+

Y21 VINb[31]+ VINb[29]+ VINb[27]+ VINb[25]+ VINb[23]+ VINb[22]+ VINb[20]+ VINb[19]+ VINb[17]+ VINb[15]+ VINb[13]+ VINb[11]+ VINb[9]+ VINb[7]+ VINb[6]+ VINb[4]+ VINb[3]+ VINb[1]+ VREF+ VINa[59]- VINa[59]+ CLKa[7]- CLKa[7]+

Y22 VINb[30]- VINb[28]- CLKb[3]- VINb[26]- VINb[24]- VINb[21]- CLKb[2]- VINb[18]- VINb[16]- VINb[14]- VINb[12]- CLKb[1]- VINb[10]- VINb[8]- VINb[5]- CLKb[0]- VINb[2]- VINb[0]- VREF- VINa[61]- VINa[61]+ VINa[60]- VINa[60]+

Y23 VINb[30]+ VINb[28]+ CLKb[3]+ VINb[26]+ VINb[24]+ VINb[21]+ CLKb[2]+ VINb[18]+ VINb[16]+ VINb[14]+ VINb[12]+ CLKb[1]+ VINb[10]+ VINb[8]+ VINb[5]+ CLKb[0]+ VINb[2]+ VINb[0]+ AVDD VINa[63]- VINa[63]+ VINa[62]- VINa[62]+

3-2-3 substrate board structure with bump pads 

Flip-chip connections to substrate carrier!

!

"#$%&'!()*!+,'!-.&&'/01.&!2#'!#3!4/#5!-,#5!6.72'2!1.!0!-%31.892'3#$7'2!:;<!5#7!=9/0>'&!3%631&01'?!

! !

Correlator/
heat sink

!"#$%&'()*'+&,-'."%.$"-'/01%2'132'-&,-',&-$45'

Chip and test board!

Chip (2.4 mm square) 

Substrate carrier (3/4” square) 

Test board, with chip heat sink 
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Architecture!

2.4 mm 

2.4 m
m

 

Floor Plan Layout 

Chip Layout!

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23

Y1 VINb[62]+ VINb[62]- VINb[63]+ VINb[63]- AVDD VINa[0]+ VINa[2]+ CLKa[0]+ VINa[5]+ VINa[8]+ VINa[10]+CLKa[1]+ VINa[12]+VINa[14]+VINa[16]+VINa[18]+CLKa[2]+ VINa[21]+ VINa[24]+ VINa[26]+ CLKa[3]+ VINa[28]+ VINa[30]+

Y2 VINb[60]+ VINb[60]- VINb[61]+ VINb[61]- VREF- VINa[0]- VINa[2]- CLKa[0]- VINa[5]- VINa[8]- VINa[10]- CLKa[1]- VINa[12]- VINa[14]- VINa[16]- VINa[18]- CLKa[2]- VINa[21]- VINa[24]- VINa[26]- CLKa[3]- VINa[28]- VINa[30]-

Y3 CLKb[7]+ CLKb[7]- VINb[59]+ VINb[59]- VREF+ VINa[1]+ VINa[3]+ VINa[4]+ VINa[6]+ VINa[7]+ VINa[9]+ VINa[11]+VINa[13]+VINa[15]+VINa[17]+VINa[19]+VINa[20]+VINa[22]+ VINa[23]+ VINa[25]+ VINa[27]+ VINa[29]+ VINa[31]+

Y4 VINb[58]+ VINb[58]- VINb[57]+ VINb[57]- AVSS VINa[1]- VINa[3]- VINa[4]- VINa[6]- VINa[7]- VINa[9]- VINa[11]- VINa[13]- VINa[15]- VINa[17]- VINa[19]- VINa[20]- VINa[22]- VINa[23]- VINa[25]- VINa[27]- VINa[29]- VINa[31]-

Y5 VINb[56]+ VINb[56]- VINb[55]+ VINb[55]- AVDD IBIAS[0] AVSS VREF+ VREF- AVDD AVSS VREF+ VREF- AVDD AVSS AVSS VREF+ VREF- AVDD AVSS VREF+ VREF- AVDD

Y6 VINb[53]+ VINb[53]- VINb[54]+ VINb[54]- VREF- ss sclk mosi miso DVDD DVSS
ro_bus_

out0
VDD

ro_bus_
out1

VDD
ro_bus_

out2
DVDD

ro_bus_
out3

IBIAS[1] VINa[33]- VINa[33]+ VINa[32]- VINa[32]+

Y7 CLKb[6]+ CLKb[6]- VINb[52]+ VINb[52]- VREF+
LVDS 
DVSS

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS DVSS VSS AVSS VINa[35]- VINa[35]+ VINa[34]- VINa[34]+

Y8 VINb[50]+ VINb[50]- VINb[51]+ VINb[51]- AVSS
LVDS 
DVDD

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out4
VREF+ VINa[36]- VINa[36]+ CLKa[4]- CLKa[4]+

Y9 VINb[48]+ VINb[48]- VINb[49]+ VINb[49]- AVSS
LVDS_R

EF
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out5

VREF- VINa[38]- VINa[38]+ VINa[37]- VINa[37]+

Y10 VINb[46]+ VINb[46]- VINb[47]+ VINb[47]- AVDD clk_p_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out6
AVDD VINa[39]- VINa[39]+ VINa[40]- VINa[40]+

Y11 VINb[44]+ VINb[44]- VINb[45]+ VINb[45]- VREF- clk_n_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out7
AVSS VINa[41]- VINa[41]+ VINa[42]- VINa[42]+

Y12 CLKb[5]+ CLKb[5]- VINb[43]+ VINb[43]- VREF+
LVDS 
VDD

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VREF+ VINa[43]- VINa[43]+ CLKa[5]- CLKa[5]+

Y13 VINb[42]+ VINb[42]- VINb[41]+ VINb[41]- AVSS
LVDS 
VSS

VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out8
VREF- VINa[45]- VINa[45]+ VINa[44]- VINa[44]+

Y14 VINb[40]+ VINb[40]- VINb[39]+ VINb[39]- AVDD reset_in VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD
ro_bus_

out9
AVDD VINa[47]- VINa[47]+ VINa[46]- VINa[46]+

Y15 VINb[37]+ VINb[37]- VINb[38]+ VINb[38]- VREF-
int_start

_in
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out10

AVSS VINa[49]- VINa[49]+ VINa[48]- VINa[48]+

Y16 CLKb[4]+ CLKb[4]- VINb[36]+ VINb[36]- VREF+
int_done

_out
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD

ro_bus_
out11

AVSS VINa[51]- VINa[51]+ VINa[50]- VINa[50]+

Y17 VINb[34]+ VINb[34]- VINb[35]+ VINb[35]- AVSS
scan_en

_in
VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VDD VSS VREF+ VINa[52]- VINa[52]+ CLKa[6]- CLKa[6]+

Y18 VINb[32]+ VINb[32]- VINb[33]+ VINb[33]- IBIAS[3] scan_in
scan_ou

t
ro_start_

in
ro_clk_o

ut
ro_valid

_out
DVDD

ro_bus_
out15

VDD
ro_bus_

out14
VDD

ro_bus_
out13

DVDD
ro_bus_

out12
VREF- VINa[54]- VINa[54]+ VINa[53]- VINa[53]+

Y19 VDD VREF- VREF+ AVSS AVDD VREF- VREF+ AVSS AVSS AVDD VREF- VREF+ AVSS AVDD VREF- VREF+ AVSS IBIAS[2] AVDD VINa[55]- VINa[55]+ VINa[56]- VINa[56]+

Y20 VINb[31]- VINb[29]- VINb[27]- VINb[25]- VINb[23]- VINb[22]- VINb[20]- VINb[19]- VINb[17]- VINb[15]- VINb[13]- VINb[11]- VINb[9]- VINb[7]- VINb[6]- VINb[4]- VINb[3]- VINb[1]- AVSS VINa[57]- VINa[57]+ VINa[58]- VINa[58]+

Y21 VINb[31]+ VINb[29]+ VINb[27]+ VINb[25]+ VINb[23]+ VINb[22]+ VINb[20]+ VINb[19]+ VINb[17]+ VINb[15]+ VINb[13]+ VINb[11]+ VINb[9]+ VINb[7]+ VINb[6]+ VINb[4]+ VINb[3]+ VINb[1]+ VREF+ VINa[59]- VINa[59]+ CLKa[7]- CLKa[7]+

Y22 VINb[30]- VINb[28]- CLKb[3]- VINb[26]- VINb[24]- VINb[21]- CLKb[2]- VINb[18]- VINb[16]- VINb[14]- VINb[12]- CLKb[1]- VINb[10]- VINb[8]- VINb[5]- CLKb[0]- VINb[2]- VINb[0]- VREF- VINa[61]- VINa[61]+ VINa[60]- VINa[60]+

Y23 VINb[30]+ VINb[28]+ CLKb[3]+ VINb[26]+ VINb[24]+ VINb[21]+ CLKb[2]+ VINb[18]+ VINb[16]+ VINb[14]+ VINb[12]+ CLKb[1]+ VINb[10]+ VINb[8]+ VINb[5]+ CLKb[0]+ VINb[2]+ VINb[0]+ AVDD VINa[63]- VINa[63]+ VINa[62]- VINa[62]+

3-2-3 substrate board structure with bump pads 

Flip-chip connections to substrate carrier!

!

"#$%&'!()*!+,'!-.&&'/01.&!2#'!#3!4/#5!-,#5!6.72'2!1.!0!-%31.892'3#$7'2!:;<!5#7!=9/0>'&!3%631&01'?!

! !

Correlator/
heat sink

!"#$%&'()*'+&,-'."%.$"-'/01%2'132'-&,-',&-$45'

Chip and test board!

Chip (2.4 mm square) 

Substrate carrier (3/4” square) 

Test board, with chip heat sink 

- Die Photo -	 - Layout (M9, AP) -	

Pin A1	 Pin A1	 24x24 = 529 pins 

Chip orientation!
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Specs & power consumption!

!

"#$%&'!()!*'+,%&'-!./&&'0+1/&!./&'!+2-!1/1+0!3/4'&!./2,%531#/2!/6!17'!1',1!.7#38!+2-!./53+&#,/2!4#17!3&#/&!

4/&9:!

!

! !

! !"#$%&'()% *+,%
;!/6!<7+22'0,! =>?! (@!

;!/6!</&&'0+1/&,! @AB(! >A=(!
<7+22'0!C#14#-17! >! =!
D2E<7#3!FG<,! H',8!=>?! 2/!
I/$#.!"+5#0H! ,1+1#.! -H2+5#.!

</&&'0+1#/2!J66#.#'2.H!KLM! NBAL!O!NPA-C5! E!
Q,/0+1#/2!K-CM! E@>:@! E!
R'.72/0/$H! (S25! (S25!

R/1+0!T/4'&!KUM! =:@@!OVVS5W8!=XYZ!
P:VPO=W8!=:SXYZ!

A:SA!O=W8!>XYZ!
A:VB!O=:>W8!>XYZ!

J2'&$H!3'&!</&&'0+1#/2!
K3[\./&&'0+1#/2\.H.0'M!

A:PS!OVVS5W8!=XYZ!
A:(=!O=W8!=:SXYZ!

K>]!./&&!^!FG<M!

A:=P!O=W8!>XYZ!
A:=B!O=:>W8!>XYZ!

K=]!./&&M!+!
</&'!F&'+!K55>M!
<7#3!F&'+!K55>M!

S:B!
=V:B!

E!
P:A!

*+_!T'&6/&5+2.'!
KR!./&&'0+1#/2\,M! (:=@!O=W8!=:SXYZ! V:>(!O=:>W8!P:(XYZ!

+)!+!=E]#1!./&&'0+1#/2!#,!`%,1!aDb!
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Specs & power consumption!

!

"#$%&'!()!*'+,%&'-!./&&'0+1/&!./&'!+2-!1/1+0!3/4'&!./2,%531#/2!/6!17'!1',1!.7#38!+2-!./53+&#,/2!4#17!3&#/&!

4/&9:!

!

! !

! !"#$%&'()% *+,%
;!/6!<7+22'0,! =>?! (@!

;!/6!</&&'0+1/&,! @AB(! >A=(!
<7+22'0!C#14#-17! >! =!
D2E<7#3!FG<,! H',8!=>?! 2/!
I/$#.!"+5#0H! ,1+1#.! -H2+5#.!

</&&'0+1#/2!J66#.#'2.H!KLM! NBAL!O!NPA-C5! E!
Q,/0+1#/2!K-CM! E@>:@! E!
R'.72/0/$H! (S25! (S25!

R/1+0!T/4'&!KUM! =:@@!OVVS5W8!=XYZ!
P:VPO=W8!=:SXYZ!

A:SA!O=W8!>XYZ!
A:VB!O=:>W8!>XYZ!

J2'&$H!3'&!</&&'0+1#/2!
K3[\./&&'0+1#/2\.H.0'M!

A:PS!OVVS5W8!=XYZ!
A:(=!O=W8!=:SXYZ!

K>]!./&&!^!FG<M!

A:=P!O=W8!>XYZ!
A:=B!O=:>W8!>XYZ!

K=]!./&&M!+!
</&'!F&'+!K55>M!
<7#3!F&'+!K55>M!

S:B!
=V:B!

E!
P:A!

*+_!T'&6/&5+2.'!
KR!./&&'0+1#/2\,M! (:=@!O=W8!=:SXYZ! V:>(!O=:>W8!P:(XYZ!

+)!+!=E]#1!./&&'0+1#/2!#,!`%,1!aDb!

Max clock rate 1.6 GHz (1 GHz required)!!"##$%&%'()*+,-./"*%0,

!

"#$%&'!()*!+,-#.%.!/01/2!3&'4%'5/6!,7!',/8!9%::06!;107,$'!0';'0<!

! !
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Specs & power consumption!

!
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•  Further testing of correlator ASIC 
–  Complete full correlator board hosting new chip 

–  Full functional testing of new chip 

•  System testing 
–  Assemble small 183-GHz antenna array 

•  Using miniature ultra-low-power MIMRAM receivers 

–  Integrate full system with correlator 
–  Characterize system performance 
–  Imaging demonstration 
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GeoSTAR will make similar measurements from GEO as AMSU 
currently does from LEO, but every 15 minutes vs. 2 times per day 
High-intensity events can be sampled in 5 minutes or less 

 Parameter Horizontal Vertical Temporal Precision Accuracy 

Th
er

m
od

yn
.!

M
ic

ro
ph

ys
. 

D
yn

am
ic

s 

 
Brightness 

temperatures 25 - 50 km N/A 5-20 min. 0.5-1.5 K 0.5 K 

 Temperature 

25 - 50 km 

2-3 km 

10-20 min 

1.5-2.5 K 0.5 K √   
 Water vapor 25-40% 10% √   
 Wind vector (u,v) 8 m/s 2 m/s   √ 
 Reflectivity 4-6 dBZ 2 dBZ  √  
 Rain rate 

N/A 
5 mm/hr 2 mm/hr √ √  

 LWP 25% 10% √   
 IWP 25% 20% √ √  

 

TIME TESTED MEASUREMENTS AND DATA PRODUCTS USING MATURE ALGORITHMS	


What can we do with GeoSTAR?!Jet Propulsion Laboratory 
California Institute of Technology 
Pasadena, California 

GeoSTAR will uniquely provide measurement of 
Temperature/moisture/clouds; Wind; Precipitation 

simultaneously, continuously and in 3 dimensions 

21!
Precision & accuracy reflect performance of MIRS (except for reflectivity) 
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We are approaching readiness for space mission 
 
Ready for Venture-class mission now 

–  Timeline: Start development ~2014  Launch ~2018 
–  Objective: PATH science subset demonstrator 
–  Instrument: “GeoSTAR-lite” – all key technologies @ TRL 6 

•  Correlator baseline: Omnisys 32x32 ASIC (TRL 6: has been rad tested) 
– meets science requirements 
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Swedish 32x32 correlator 
Tested and verified 
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Summary 
•  STAR concept demonstrated in IIP-03 

–  Developed a functional 50-GHz STAR demonstrator 

•  Key technologies developed in IIP-07 
–  Developed miniature low-power 183-GHz MMIC receivers 
–  Developed new alias-rejecting antenna array design 

•  Ready for PATH mission after IIP-10 
–  Full-size 64x64 correlator ASIC is a success! 
–  Can start development ~2015  launch ~2020 

•  We have advanced the technology from Tier-3 level to 
Tier-1 level – a major achievement 


