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Research Background & Objective
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Objective

Multi-Band performance
for many wireless standards in one LNA

- = - Amplify small signal without noise & distortion
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Neihart’s Dual-Band LNA

I Lq \
o—V—u0—i[_ M, ! Input
RFinlk( L2 I MatCh|ng

; :
| q@ Ls! Side
/

Dual-Band LNA Utilizing Transformers
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Load side
Switch 2 resonance frequencies by M,
Input matching side

Realized 2 matching points by transformer-coupling

Proposed Triple-Band LNA

Two types of Triple-Band LNA circuits M @
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Analysis of Triple-Band LNA®

Small-Signal Equivalent Model (Triple-Band LNAD)

Calculate formula for determining resonance frequencies
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resonance frequency is

4 solutions (2 positive numbers, 2 negative numbers)

resonance frequencies

Scattering Parameter Analysis

0| High gains at matching points
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Scattering Parameter Analysis
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6-th order equation

(3 resonance frequencies)

Consideration

Investigation of Problems

Dual-Band LNA Problems
-Chip area increase ]

Adding Inductor (" ice increases

= (by associated circuits with inductor)

|

Triple-Band LNA

Consider inductor layout
for solving these problems !!

Realization of Inductor on chip

Thick Wiring
at Top Layer
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Inductor is realized in high Q value
at top layer on chip
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( Q value is high,
inductor’s parasitic resistance is small)

http://techon.nikkeibp.co.jp/members/NEWS/200
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Consideration of Layout
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Conclusion

riple-Band LNA
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 Proposed & analyzed Triple-Band LNA
- Showed that proposed Triple-Band LNA circuit @
can meet higher frequency with small area

Challenge for the future

* Detailed Triple-Band LNA design
by electromagnetic field analysis of transformer
« Additional features of higher order multi-band.
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