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Anritsu Synthesizer
20-35 GHz, ‘Sidecab’

Anritsu Synthesizer
20-35 GHz, ‘Sidecab’ +16 dBm

+16 dBm J. W. Kooi
18 Feb 2011

LO Power Supply
Bottom ‘Sidecab’

GPIB

GPIB

25



54” (137cm)

Sidecab to scale
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Anritsu Synthesizer
20-35 GHz, ‘Sidecab’

Anritsu Synthesizer
20-35 GHz, ‘Sidecab’ +16 dBm

+16 dBm

GPIB

GPIB
20-35 GHz/8ft

20-35 GHz/8ft

J. W. Kooi
18 Feb 2011



Mu-Box

YIG,
80 C

20-35 GHz

USB interface

R.A. Chamberlin/J. W. Kooi/B. Force/D. Miller



Mm-wave box, thermally weakly
coupled to Cryostat

Optical beam
(from M4)

coupled to Cryostat

230/460

345/650

230/460

M5

Mu-box

M5

J. W. Kooi
18 Feb 2011

Bal JPL  PA
(next slide)



230/460 Cryostat

Dual colorDual color

LHLHe stage

J. W. Kooi
18 Feb 2011



230/460  & 345/650  mm-wave boxesmm-Wave Box
230/460 & 345/650Injection point

Gunn/Filter if so 
desired

PWM x3
(passive) Marki

35 GHz
LPF, 15 pole

Norden PA
20-35 GHz
+24dBm

Bal JPL  PA
PWM x3
(passive)

p

Harmonic LPF: <= 210 GHz
and <= 320 GHz

Bal JPL  PA

J. W. Kooi
18 Feb 2011



Thru, 0.750” 

Mm-wave box
Will be covered with 
Neoprene for insulationNeoprene for insulation
against air currents. 

Harmonic LPF: <= 210 GHzHarmonic LPF: <= 210 GHz
and <= 320 GHz

J. W. Kooi
18 Feb 2011



Balanced (JPL) PA’s 

Preamp

FDA FDA

Vd1: 2.7-2.9V Fixed

FDA

FDA
Vd2: 0.8-2.9V variable

FDA

J. W. Kooi



230/460 Balanced mixers in Cryostat #2

230/460 beams

LNA’s go here

J. W. Kooi



230/460 Balanced FPU

J. W. Kooi



230/460 Balanced mixers in Cryostat #2

J. W. Kooi



345/650 Balanced mixers in Cryostat #2

LNA’s go here

345/650 beams

x9

J. W. Kooi



345/650 Balanced FPU

J. W. Kooi



Mm-Mm-wave box schematic

H-bends x 4 + 0.75” straight B.L. Force/J. W. Kooi
18 Feb 2011

mm-wave box



Low Pass Filters needed to cut of in band 
harmonics below 210 GHz and 310 GHz. 

VNA does not work below ! 67 GHz.

320 GHz

210 GHz

J. W. Kooi



230 band mm-wave performance (62-93 GHz) x 3
W m 210 GHz

PMW X3

Input JPL preamp with Through

m
W

dB
m

Pin, Limit

210 GHz

210 GHz

70 GHz LPF
Input JPL preamp 
with 210 GHz LPF

460

m

460

dB
mLPF for

lo<210 GHz

0.750” through

J. W. Kooi
18 Feb 2011



345 band mm-wave performance (70-105 GHz) x 4
W m

Input JPL preamp with Through

PMW X3

m
W

dB
m

Limit

320 GHz

80 GHz LPF
Input JPL preamp 
with 320 GHz LPF

m
0.750” through

dB
mLPF for

lo<320 GHz

J. W. Kooi
18 Feb 2011



345 Correlation band mm-wave performance (70-105 GHz) x4
W m

Input JPL preamp with Through

PMW X3`

m
W

dB
m

Limit

320 GHz

80 GHz LPF
Input JPL preamp 
with 320 GHz LPF

650

m

650

0.750” through
dB

mLPF for
lo<320 GHz

J. W. Kooi
18 Feb 2011



460 band mm-wave performance (80-104 GHz) x5
W m

Input JPL preamp with Through 0.750” through

PMW X3

m
W

dB
m

Pin Limit

460460

LPF for
lo<210 GHz

J. W. Kooi
18 Feb 2011



650 band mm-wave performance (65-80 GHz) x9
W m

Input JPL preamp with Through
0.750” through

PMW X3

m
W

dB
m

Pin Limit

460460

LPF for
lo<210 GHz

J. W. Kooi
18 Feb 2011



Characterization of the 600-720 GHz Lo power (next slide)

R.A. Chamberlin/J. W. Kooi



This is measured at 300K and is expect to increase ~ 20-40% upon cooling.

Standing waves between the g
Two VDI x2x2 stages (1” apart).
Same behavior in Barney


