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DEVELOPMENT OF MMIC DIRECT DETECTION RECEIVERS
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Abstract: A MMIC direct detection receiver in principle-model version with a central frequency of 25 GHz and a 4 GHz
bandwidth was developed on the background of passive millimeter imaging systems. The operation principle of the receiver
was describesd. Each part of the receiver was designed, manufactured, and measured individually and then the complete

receiver was tested.
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Fig.1 Block diagram of the direct detection receiver
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Fig.2 Block diagram of the MMIC LNA

20+ M
101 ——dB(S(21)

——dB(S(22)
——dB(S(11)

-40 T T T
20.0G 240G 28.0G 32.0G
Sz

B3 KRGS S SEAE
Fig.3 Measurements of the MMIC LNA S-parameters
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Fig.4 Gain and noise Figure of the MMIC LNA
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Fig.5 Photograph of module with the two MMIC amplifiers
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Fig.6 Measurements of the detector’ s detected voltage fre-
quency response
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Fig.7 Measurements of the detector’ s detected voltage power
response

o By e B 6 AR - 27dBm A EY
ST i R 2R, B 7 MRS 5 N
24.25 F1 26GHz B i A Th 38— th A3 1 pih £k B 0 1K
e, B 8 AR AR LY R A

C. fIRITHCAH B

BB EE S 3 AR L. BT
Fednta e S+ a0, HMPE AR HANER
BARK I B B WARE, T BB R AR ENT
B R LR/, ETREEE, AT RAKE
B ARR VA RARMEFS £ 4 5G9 8 B BUK 4% OP27.
BEEEMEM KRG RIE LT W LF353 R L
FBBUE T4 510 S8 B A K S {18 8 I P R RO T RE
HEI7E 0 ~ 250 Hz 4352 115 FE] PN 38 2 500 % AR AR
KA B B 9 AZHBB I RESR, EhURER S
EAERF BT

3 BRSNS ERRURERTHR

B 2R B L 4% Dl RE AR R 4353 fm T i
J& 3 RGEAIE5 BL, 4 AR L B JRER AR AL, FF3F

B8 HikaEEN
Fig.8 Photograph of the detector
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Fig.9 Frequency response of the low frequency amplifier
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Fig. 10  Photograph of the front-end
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Fig. 11  Connecting diagram used to measure the receiver
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Fig. 12 Measurements of the receiver’ s detected voltage fre-
quency response
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Fig. 13 Measurements of the receiver’ s detected voltage power
response
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