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Research Background & Objective 
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Research Paper 

• Paper Title 

A Dual-Band 2.45/6 GHz CMOS LNA Utilizing a Dual-Resonant 

Transformer-Based Matching Network 

 

• Author 

N. M.Neihart with Iowa University 

J. Brown 

X. Yu 

 

• Journal 

IEEE Trans. on Circuits and Systems I,  (Aug. 2012) 

Objective       Extend Multi-Band for Narrowband Amplifier 

Technique of Dual-Band LNA Utilizing Transformers 
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Neihart’s Dual-Band LNA 
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• LG , L2 : Transformer-coupled  

                with coupling coefficient k 

• Load side 

     Switch 2 resonance frequencies by M3 

• Input matching side 

     Realized 2 matching points  

      by transformer-coupling 

Dual-Band LNA Utilizing Transformers 
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Neihart’s Dual-Band LNA 

  

• LG , L2 : Transformer-coupled  

                with coupling coefficient k 

• Load side 

     Switch 2 resonance frequencies by M3 

• Input matching side 

     Realized 2 matching points  

      by transformer-coupling 
L2 

LG 

LS 

LL 
CL 

k 

M3 

C2 

M2 

M1 

RFout 

VSWITCH 

vgs 

LS 

ids 

Lg 

Cgs Zout 

vout vin 

iin vs 

vn,Rs RS 

Zin 
L2 

k 

C2 

Input 

Matching 

Side 

Small-Signal Equivalent Model 

C 
Load Side 

Dual-Band LNA Utilizing Transformers 

RFin 



10/30 

Neihart’s Model Circuit Analysis 
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Simulation Circuit 
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Simulation Results   SP Analysis 
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Extension to Triple-Band 
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Proposed Triple-Band LNA 

Two types of Triple-Band LNA circuits ① ② 
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Analysis of Triple-Band LNA① 
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Analysis of Triple-Band LNA① 

Small-Signal Equivalent Model (Triple-Band LNA) 
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Simulation Circuit 

L2 

M3 

M2 

M1 
RFin 

RFout 

VSW1 

vs 

RS 

vout 

C2 

L3 

LG2 

M4 
VSW2 

𝑘2: 0.6 𝐶2 300fF 

𝐶𝐿2 

2pF 

𝑅𝐵 

100kΩ 

𝑉𝐵 0.6V 

𝐶𝑏𝑙𝑜𝑐𝑘 

1nF 

𝐶𝑏𝑙𝑜𝑐𝑘 

1nF 

𝑘1: 0.6 

𝑀1  

W=160um 

L=100nm 

𝐶𝑔𝑠 = 129.4fF 

𝑀2  

W=30um 

L=100nm 

𝐶𝐿1 

1pF 

𝐿𝐿 

1nH 

𝐶𝐿3 

2pF 
𝐿𝐺  8.2nH 

𝐿𝑆 

200pH 

𝐶3 660fF 𝐿2, 𝐿𝑔2, 𝐿3  4nH 



19/30 

Simulation Results SP Analysis 
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Problems when extending to Triple-Band 

Dual-Band LNA 

Dual-Band LNA Triple-Band LNA 

・Area increase 

・Noise increases  
(by associated circuits with inductor) 

Problems 

Consider inductor layout 

for solving these problems !! 

Adding Inductor 

Triple-Band LNA 
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Realization of Inductor on chip 

http://techon.nikkeibp.co.jp/members/NEWS/200

40827/105151/?SS=imgview&FD=-195807635 

Section View of LSI 

Thick Wiring 

at Top Layer 

Inductor is realized in high Q value  

at top layer on chip 

 

 

（ Q value is high,  

   inductor’s parasitic resistance  

   is small） 
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Consideration of Layout 
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Consideration of Layout 
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Triple-Band LNA 

Design circuits as follows: 
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• Area reduction 
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Comparison of ① and ② 
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Comparison of ① and ② Coupling Coefficients 
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Triple-Band LNA 
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Conclusion 

Conclusion  

• Proposed & analyzed Triple-Band LNA 

• Showed that proposed Triple-Band LNA circuit ②  

     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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About LNA 
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LNA with multiple bands 

To include many narrowband in one 
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Questions! 

Q.発表資料には、高周波回路の解析に重要なパラメータであるNFについて 

 載っていないのですが、どうですか？ 

A.論文には載っているのですが、資料には載っていません。 

 高周波のマッチング点で約4dBです。 

 

Q.どのようなアプリケーションを見越していますか？ 

A.携帯用端末の送受信 

 

Q.インダクタの提案をしていますが、EMIシミュレーションはどうですか？ 

A.EMIシミュレーションはまだしていません。 


