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Outline

• Designing	the	amplifier	
• Understanding	the	transistor	
• Designing	the	circuit	

• Amplifier	measurements	
• Noise	measurements	

• Modeling	comparison	

• Current	work	
• Improving	frequency	range	

• Improving	P1dB	

	



Understanding 

SiGe transistors 



BiCMOS ST055 reCcule in module

Why Use Silicon Germanium?



Understanding the transistor

Design of Cryogenic SiGe Low-Noise Amplifiers.  IEEE TransacCons on Microwave Theory 

and Techniques.  2007.  
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Understanding /↓012  

/↓012 	is	the	minimum	noise	temperature	achievable.		It	

occurs	when	the	generator	impedance	3↓4 = 3↓567 


/↓012 ≈9↓: /( <↓= />)∗40√@  		
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Components of Tmin 

using ST055HF transistor measured gm, DC beta, and 
3↓A  
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Noise	Model	predic3ons	for	Ropt,	T50,	and	Tmin		
using	measured	gm,	betaDC,	and	Rb	from	ST055HF	transistor	
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SelecCng Area and Bias for minimum noise

Silicon-Germanium HeterojuncCon Bipolar Transistors for 

Extremely Low-Noise ApplicaCons.  J. Bardin Thesis.  2009. 



Common Emi[er amplifier employing base 

feedback
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SimulaCon noise predicCon 

ST2 transistor, MF5 amplifier

Gain	

Noise	



Assembled PCB



MF5 with ST055 HF transistor

3 ST055HF transistors in parallel



Measurement vs AWR noise models: 
MF5 ST055HF transistor x3 

SN366, 19-21K, 8-24-2015 to 8-28-2015, Vcc = 2.5V, Icc = 20.3 mA, Ic Sim = 7 mA

Measured	

Modeled	



Measurement vs AWR noise models:  

MF5 ST055HF transistor x1 
SN369, 19-21K, 8-24-2015 to 8-28-2015,  

Vcc = 2.5V, Icc = 14.5 mA, Ic Sim = 7 mA

Measured	

Modeled	



AWR model and measured S parameters 

MF5 ST055HF transistor 1x  
MF5 ST055HF transistor x1 SN369, 19-21K, 8-24-2015 to 8-28-2015 

Vcc = 2.5V, Icc = 14.5 mA, Ic Sim = 7  mA



Future work

• Increasing	P1dB	to	reduce	harmonic	mixing	

from	strong	out	of	band	RFI	

	

• Working	on	a	1	-	8	GHz	and	1	-	12	GHz	LNAs	

• Improving	noise	models	



QuesCons


