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A study on the design technologies for the 1-stage 23GHz LNAs

Dong Pil Jang®, Dong Sik Ahn* Regular Members

ABSTRACT

The 23GHz I-stage LNA was designed by using MPIE numerical analysis and conventional design EEsof

softwares. The circuit was designed using conventional tools but analyzed and modified by using numerical MPIE

tools. The matching sections was designed with parallel coupled filter-type, which gives impedance matching and

DC blocking and has small discontinuities. The FET chip is directly attached to the ground metal. The designed

LNA gives 5. 8dB gain and 2. 5dB noise figure without considering the loss and impedance shift of connectors that

degenerate the gain and noise figure considerably. This results gives very promising characteristics for our design

process and matching schemes and fabrication technologies.
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Fig. 1. Design process of 23GHz microwave circuits.
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Table 1. S-parameters and noise parameters of the
NE32400 HIFET.
Freq, Skl S 512 $22 Nfo Fopt

{GHz} | mag | amg | mag | ang | mag | wag | mag | ang | (48] | mag | ang | R50

18 721 [-144.7] 2667 1 518 135 12.1 A70 | 945 1.0 0.58 140 0.15

20 691 [-1553] 2495 | 417 142 3.9 430 ]-102.0] 1.2 0.55 153 0.13

22 662 1-165.2] 2.324 § 123 8 6.3 433 1-109.1 1.5 052 164 0.11

24 38 11746 ] 2163 1 233 153 4.2 419 |-1159F 1.8 {.0.49 175 0.10

26 610 F 1765 1 2001 § 148 159 2.4 A0 11223 ] 21 048 | -176 | 0.08

k3 87 [ 1681 ] 1L%67] 68 163 1.0 406 |-1283] 2.4 046 | -168 | 007

30 565 11600 { 1.732 ] 038 168 0.5 407 [-1339] 18 0.46 | -160 | 0.05
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Fig. 2. Available gain circles and noise figure circles.
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Fig. 4. The optimized circuit characteristics from basic
design.
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Fig. 6. Figure of FET chip onded on the substrate and
pasted on the ground plane.
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