
New Best-in-Class MMIC Amplifiers Stretch the Boundaries 

of Bandwidth, IP3 and Noise Figure 

To maximize sensitivity and dynamic range in broadband VHF/UHF receivers, designers need 

an amplifier with the holy trinity of linearity and low noise performance over multi-octave 

frequency bands without multiple narrow band matching circuits.  Mini-Circuits has developed 

extensions of the popular PHA-series specifically designed to achieve a new level of 

performance in military and commercial VHF/UHF communications’ bands.  

The new offering includes four models spanning bandwidths from 1 MHz up to 2 GHz with noise 

figures as low as 0.8 dB and IP3 up to +45 dBm, raising the industry benchmark for combined 

performance. 

Model Number Frequency Range Noise Figure IP3 P1dB Operating Voltage 

PHA-13LN+ 1 to 1000 MHz 0.8 dB +39 dBm +24 dBm 3-5V

PHA-13HLN+ 1 to 1000 MHz 0.9 dB +43 dBm +28.7 dBm 8V 

PHA-23LN+ 30 to 2000 MHz 1.2 dB +37.4 dBm +24 dBm 3-5V

PHA-23HLN+ 30 to 2000 MHz 1.4 dB +44.4 dBm +28.4 dBm 8V 

The beauty of these amplifiers is that they combine all the key features for broadband systems: 

 They’re well matched to 50Ω without any band-specific matching circuits required.

 They offer reasonably flat gain, typically within ±2.5dB or better across a 1000:1 bandwidth, 

reducing the need for equalizers and other gain flattening techniques.

 The model-family gives users the choice between 3-5V operation to minimize power 
consumption and 8V operation, which enables IP3 performance up to +45 dBm.

 Finally, all models provide outstanding noise figure across their operating bandwidths, as low as 

0.8 dB for the low voltage versions, and no greater than 1.4 dB typical for the high voltage 

versions. 

These designs are fabricated with a 0.5 micron PHEMT process on GaAs, which provides 

advantages of tiny size, excellent repeatability, and low cost, making them ideal for volume 

production.  They employ a unique architecture which Mini-Circuits designed, enabling good 

matching down to 1 MHz, which is unusual for a PHEMT design.   

The amplifiers come housed in SOT-89 packages with extremely low thermal resistance of 

23°C/W, allowing them to operate well below maximum junction temperature in operating 
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environments up to 105°C for the 3-5V models and 95°C for the 8V versions.  This outstanding 

thermal range makes them an ideal choice for densely populated miniaturized radio 

applications.  For customers building chip-and-wire assemblies, the amplifiers will also be 

available in bare die form in small quantity gel-paks of 5, 10, 50 and 100 KGD, as well as partial 

and full production wafers.   

Samples  will be available by mid-December, 2017. 
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