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Direct Detection Receiver for W-Band Radiometer
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Abstract

For the W-band remote sensing radiometer, direct detection type radiometer receiver is designed. The receiver should be low noise
and high gain of 60 dB unlike communication and radar receiver. The W-band radiometer consist of 4-stage low noise, high gain
amplifier, band pass filter and square law detector. The developed direct detection receiver show 4 GHz bandwidth, 56 dB gain, and
4,500 mV/mW voltage sensitivity at integrator output port for —20 dBm input power at 94 GHz.
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Fig. 1. Configuration of W-band direct detection radiometer.
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Fig. 2. Measured gain and return loss of W-band 2-stage (a)
and 4 stage amplifiers including band pass filter (b).
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Fig. 3. Photo of manufactured W-band 4-stage amplifier.
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Fig. 4. Simulation of band pass filter (a) and measured re-
sults at W-band (b).

427



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 28, no. 5, May 2017.

o
j=

iffeS

BeF3 9tk

2-3 W-BH Y Square Law & X|7|

A8 A7 = diry o s Fuig
AT A AE s @X]g}l_ W
o] dejue g 79, 9
LO A5 7} 2838ty 3=
A7E 28 stetr] -r]o}"“] H‘ja“’ﬂ’ﬂ: 2—101]/‘1 @té‘
EigZ! 'J & 94 GHz®] A3 E AH A8+ direct detec-
St L, square law detectors 7N} AT
@ZV] Tho] S T = zero bias WZ]= Tho] ST HSCH-
91615 AHEtR oM, A AFI|E HAAE Hste] 1
59 Bd3 tho] & AT g EE o] &3t Al
Efolde Tt

AA7) Agdeld A I8 6o A AL, 54

+ arm :
Termi .
MNurr=1 l
=850 Ohm 535
- SHP11
File="E\us er'\default'W _band dete

Small Signal Linear Model

tion WHS

A
L3 nH AT6 pF
oy . » { ]
IR R—
LLL PN R

a3 5. AA) AR AEAOA RE, 245 sabel g
Fig. 5. Simulation model of detector and diode small signal
linear parameters.
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Fig. 6. Detector input matching simulation results at 94 GHz.
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Fig. 7. Measured results of return loss and photo for manu-
factured W-band detector.
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Fig. 8. Circuit of integrator and measured results.
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Fig. 9. Photo of manufactured W-band direct detection radio-
meter receiver.

Voltage(mV)
140

100 /
80 /
« s/
o )
20 /
- .M

o

Output Voltage at 94GHz

-40 -38 -36 -34 -32 -30 -28 -26 -24 22 -20 -18 -16 -14
23 (dem)

a8 10. W-the] Srere 41719 4 Al uf

g 29 A% 24%

L

Fig. 10. Voltage output measurement of W-band radiometer
receiver to input power.
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Fig. 11. Voltage sensitivity measurement of W-band radio-
meter receiver at 85, 90, 94, 99 GHz.
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