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Modelithics and Qorvo are collaborating to provide 
designers with free access to state-of-the-art high 
accuracy models for a growing number of power 
GaN  transistors.   The available and planned GaN 
model library supports simulation-based design 
flows for GaN power amplifiers (PAs) with output 
power requirements from 5W to over 500W.  This 
talk will summarize the library content, features 
and device as well as ÃÉÒÃÕÉÔ ÌÅÖÅÌ ȰÃÌÏÓÅÄ ÌÏÏÐȱ 0! 
validations of the new models.  

 

Abstract  
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ÅIntroduction  

ÅDevice Validation Example 

ÅPA Application Examples 

ÅNew Model Features 

ÅSummary  

Agenda 
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Motivation for  
Model-Enabled PA Designs  

ÅDemonstrate the effectiveness of a growing GaN 
model library for supporting PA designers 

 

ÅThese models provide advantages to designers who 
want  quick turn-around designs,  but may not have 
measured load-pull data at target frequencies.  

 

ÅThe availability of a complete circuit model can be 
very useful in guiding post-fabrication adjustments, if 
needed, to improve or fine tune bench performance . 
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Non-Linear Models for Qorvo  
GaN  Die  Packaged Devices   

 V1.6.4   Library Now Available via Modelithics Website Request  
ï11 Die and 27 Packaged Devices (> 15 more models coming) 

ïActively maintained software w/ version control and updates.  

ïQuick access to Model datasheets within the library 

ïMany example & reference projects 

ïModel support directly from Modelithics 

ïEasy click thru installer  

ÁFeatures: 
ïScaling of operating voltage 

ïAmbient temperature and self heating affects 

ïIntrinsic voltage/current node access for waveform optimization 

ïSwitch to turn on/off bond wires for die models as applicable  

ïUpdated and new model features in develoment  
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GaN Die & Package Library   
Device Element Palates   
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IV Characteristics 

Self_heat_factor=0.01   
(1% Duty)  

Self_heat_factor=0.1   
(10% Duty)  Self_heat_factor=1.0  

(100% Duty)  
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Intrinsic Waveform Sensing  
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Access to Models and Model Datasheet  

ÅModel usage 
ÅMeasurement validations 
ÅTest fixture information 
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Example Device Level Validations  
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Design Spec Goal Sim Meas 

Device 
T2G6000528-Q3 

Capable of  
10W 

Operation: 
class AB 

Q. Bias: 
28V/50mA 
 

Gain (linear) 20dB +/-1 
at 2.4GHz 

17dB+/-1 
at 2.4GHz 

V 

Power 10W 10W 
V 

PAE 50% 50% 
V 

PA Validation Example #1  (Qorvo) 
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2 to 2.7 GHz Eval Board 

board: 20-mil Rogers 4350B 
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Design Spec Goal Sim Meas 

Device 
T2G4005528-FS  

Capable of  
65 W 

Operation: 
class AB 

Q. Bias: 
28V/200mA 
 

Gain (linear) 16dB +/-1 
at 3.5 GHz 

17dB+/-1 
at 3.5 GHz 

V 

Power 65 W 65 W 
V 

PAE 60% 60% 
V 

PA Example #2  (Modelithics/Qorvo) 
3.5 GHz Eval Board 

board: 25-Ƴƛƭ wƻƎŜǊǎ whонмлϰ  

VdsQ = 28 V, IdsQ = 200 mA, frequency = 3.5 GHz. Comparison for transistor model cascaded with the built-in 
TL modeled matching networks (red lines),  AXIEM modeled matching networks (green line), and measured 
(blue symbols) power amplifier power sweep.  
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7ÏÒÌÄȭÓ "ÅÓÔ 2& Ǫ -ÉÃÒÏ×ÁÖÅ 3ÉÍÕÌÁÔÉÏÎ -ÏÄÅÌÓ 

See Modelithics Application Note 049:Analysis of a 30 W Power Amplifier Utilizing 
MƻŘŜƭƛǘƘƛŎǎΩ ¢Ǌƛvǳƛƴǘ ¢нDсллолну-FS model in Agilent ADS   

PA Example #3 
(Modelithics, Qorvo) 

Design Spec Goal Sim Meas 

Device 
T2G6003028-FS 
 

Capable of  
30W 

Operation: 
class AB 

Q. Bias: 
28V/200mA 
 

Gain (linear) 14dB +/-1 
at 5.8GHz 

14dB+/-1 
at 6GHz 

V 

Power 30W 30W 
V 

PAE 50% 50% 
V 

5.8 GHz PA Design 
25-mil RO3210 

Power Amplifier Power & PAE 
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PA Example # 4  (Qorvo) 

Design Spec Goal Sim Meas 

Device: 
T2G6000528-Q3 

Good PAE at  
P3dB > 40 dBm 
From 5 to 5.8 GHz 

Operation: 
class AB 

Q. Bias: 
32V/50mA 
 

Gain (linear) 13 dB V V 

Power 10 W V V 

PAE 55% V V 

Solid lines ς Simulation   
Dashed lines ς Measured data 

5.4 GHz 
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Design Spec Goal Sim Meas 

Device 
T2G6003028-FL 
 

Capable of  
30 W 

Operation: 
Continuous 
class F 

Q. Bias: 
28V/200mA 
 

Gain (linear) 17dB+/-2 
V 

Power 25 W 25 W 
V 

PAE >60% >60% 
V 

PA Example #5  (Modelithics/Ivan B.) 
1.8-2.2  GHz Eval Board 


