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Reduction on GaN’s Pulse Recovery Time 

Introduction 

A Low Noise Amplifier (LNA) in electronic warfare (EW) 

applications often encounter challenges from unwanted high 

input power such as incoherent and coherent jamming signals. 

These interference jamming signals can make it difficult for the 

EW target receiver to decode the signal. Thanks to the 

superior material properties and robustness of Gallium Nitride 

(GaN) compared to Gallium Arsenide (GaAs), GaN-based 

LNAs can protect the receiver from this high-power 

interference. Additionally, GaN LNAs eliminate the need for 

limiters, which are commonly used with GaAs LNAs to protect 

against this interference. However, despite GaN’s excellent 

resistance to high input power interference signals, it still 

presents certain limitations. 

 

When an interference signal applied to GaAs or GaN LNAs is 

turned off, there is a brief period in which the amplifier’s 

performance remains below its original state. The time required 

for the amplifier to restore its gain to the original state is known 

as the pulse recovery time. GaAs amplifiers typically recover 

within a few nanoseconds, whereas GaN amplifiers can take 

anywhere from nanoseconds to several hours to recover. In 

some cases, GaN devices may never recover from the 

interference. 

This application note summarizes findings from various studies 

and offers insights into methods for reducing GaN’s pulse 

recovery time. The test setups used in compiling this data 

closely resemble that depicted in Figure 1. 

Recovery Time and Interference 

First let’s review a brief study previously published by Custom 

MMIC (now part of Qorvo). This study noted that the pulse 

recovery time depends on the energy and action of the 

interference (Equation. 1). To put it in simpler terms, 

interference energy is the input power of the interference 

received by the device under test (DUT); interference action is 

the duration of the interference energy presented to the DUT. 

 

Equation. 1 [1] 

In Equation. 1, C and m vary depending on the duration of 

interference. In the paper from Custom MMIC, the equation 

was derived for short interference pulses and long interference 

pulses (Equation. 2). Short pulses have a duration of less than 

or equal to 10 µs. Long pulses have a duration of greater than 

or equal to 100 µs. 

 

Equation. 2 [2] 

The Custom MMICs paper did not specify the device used as 

the DUT, which raises a couple of questions that are yet to be 

answered. The equations derived above are likely to apply to 

only specific devices. Nevertheless, the equation derived 

above could still provide insight and be used as a reference. 

More data in the future may be useful to verify and derive 

Equation. 1 and Equation. 2 with further details. 

http://www.qorvo.com/
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Figure. 1 – Test Setup for QPM1002; Signal Generator #1 presents the interference signal to the DUT. Signal Generator #2 presents 

the desired signal [1] 

 

Minimizing Pulse Recovery Time 

The previous section outlined the discoveries noted in the 

Custom MMICs paper, which focused on contributing factors to 

increased recovery times in GaN LNAs. This section provides 

more recent data demonstrating that a higher quiescent bias 

current (IDQ) effectively reduces pulse recovery times. 

 

Figure 2 illustrates data collected from the QPM1002 device with 

an interference signal fixed at 33 dBm for a duration of 100 µs. 

The results clearly demonstrate that increasing the bias current 

significantly reduces the device's recovery time to nominal gain.  

However, there is one exception. The trace for VD = 10V, IDQ = 

100 mA, indicates that its recovery time is not faster than when 

IDQ = 50 mA. 

 

As shown in Figure 2, having a higher biasing current does 

increase the overall power dissipation and channel temperature 

of the device. However, it is likely the increase in channel 

temperature at 100 mA, causes the degradation in maximum 

Gain and has a negative impact on the pulse recovery time. 

Based on our observations, we hypothesize that the recovery 

time depends not only on interference energy and interference 

action, but also on the maximum available Gain. However, this 

hypothesis has not yet been proven. 

Regardless of the theory above, increasing the bias current as 

an effective way to reduce pulse recovery time may not always 

be consistent. The optimal device bias current may vary 

depending on LNA characteristics. In cases where a device 

never recovers or takes a long time to recover, re-biasing is 

another option. 

 

 
Figure. 2 [4]  

http://www.qorvo.com/
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Support Data 

The Qorvo Factory Applications Engineering team has extensive GaN technology knowledge and can be reached via Qorvo’s technical 

support. Additionally, you can find more information by visiting our Qorvo Design Hub for a rich assortment of videos, technical articles, 

white papers, tools and more. For technical support please visit Qorvo.com or reach out to Technical Support. 

http://www.qorvo.com/
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8230914
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8230914
https://www.qorvo.com/design-hub/
https://www.qorvo.com/support/technical-support
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Contact Information 

For the latest specifications, additional product information, worldwide sales and distribution locations: 

 Web:  www.qorvo.com 

 Tel:  1-844-890-8163 

 Email:  customer.support@qorvo.com  

Important Notice 

The information contained in this Data Sheet and any associated documents (“Data Sheet Information”) is believed to be reliab le; 

however, Qorvo makes no warranties regarding the Data Sheet Information and assumes no responsibility or liability whatsoever for the 

use of said information. All Data Sheet Information is subject to change without notice. Customers should obtain and verify the latest 

relevant Data Sheet Information before placing orders for Qorvo® products. Data Sheet Information or the use thereof does not grant, 

explicitly, implicitly or otherwise any rights or licenses to any third party with respect to patents or any other intellectual property whether 

with regard to such Data Sheet Information itself or anything described by such information. 

 

DATA SHEET INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED 

HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER 

EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE, 

INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Without limiting 

the generality of the foregoing, Qorvo® products are not warranted or authorized for use as critical components in medical, life-saving, 

or life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe personal injury or 

death. Applications described in the Data Sheet Information are for illustrative purposes only. Customers are responsible for validating 

that a particular product described in the Data Sheet Information is suitable for use in a particular application. 
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