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Introduction

This low noise amplifier circuit was developed using a CGH40006S GaN HEMT transistor as a means of
demonstrating the wide bandwidth low noise performance and ruggedness of the device. This application note
describes the typical performance that has been achieved and that which can be expected when evaluating the
demonstrators. Details of the circuit are included for further understanding of the topology and all necessary
information has been provided to aid reproduction of the amplifier.

Features
e Demonstrator of performance over 225 MHz - 2 GHz
e 17 dB Small Signal Gain
e >50 % Power Added Efficiency
e <3 dB Noise Figure

PN: CGH40006S-LNA-KIT
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Basic Amplifier Specification
Maximum Ratings for Evaluation of Demonstrator @ 25°C
Parameter Test Conditions Units Minimum Maximum
Gate-to-Source Voltage — \Y, -10 +2
Frequency — GHz 0.225 2
CW No Degradation 39
CW Device Failure 42
Input Power Level Pulsed 300 ps 10% Duty Cycle, No Degradation dBm - 44
Pulsed 300 ps 10% Duty Cycle, Device Failure 46
Operating Junction Temperature — °‘C — +175
Case Temperature — C -40 +150
Typical Low Noise Amplifier Demonstrator Performance
Frequency
Characteristics Test Conditions Units
225 MHz 500 MHz 1000 MHz 2000 MHz
Small Signal Gain — dB 18.5 18.0 17.0 17.5
Input Return Loss — dB -12.5 -9 -7 -6
Power Gain Pin =25 dBm dB 13.7 13.5 13.2 12.8
Power Added Efficiency Pin =25 dBm % 57.5 57.0 50.0 40.0
Nose Figure — dB 1.75 21 25 3.15
Note 1: IDQ = 50 mA
Note 2: Individual device characteristics are as per CGH40006S datasheet
Note 3: VGS has been selected for best noise figure / efficiency tradeoff
Typical Circuit Bias Conditions
Circuit Element Bias Voltage Quiescent Bias Circuit
Gate Bias -3 50 mA
Drain Voltage +28 Note: Gate bias must be applied before

the drain bias is activated
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Details of the CGH40006S Demonstrator Circuit

CGH40006S LNA Circuit Typical S Parameters
Vdd =28V, Idq = 50 mA
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Figure 1 -CGH40006S LNA Circuit - Typical S-parameters
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Figure 2 -CGH40006S LNA Circuit - Noise Figure vs. Frequency
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Details of the CGH40006S Demonstrator Circuit
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Figure 3 -CGH40006S LNA Circuit - Psat, PAE and Power Gain vs. Frequency
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Details of the CGH40006S LNA Kit Demonstrator Circuit
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Figure 4 - Schematic of CGH40006S-LNA-KIT Demonstrator Circuit
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Figure 5 - CGH40006S-LNA-KIT Demonstrator Printed Circuit Board Assembly
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Details of the CGH40006S LNA Kit Demonstrator Circuit
CGH40006S LNA Kit Demonstrator Circuit Bill of Materials
Reference Designator Description Quantity
R1, R3 RES, 1/16W, 0603, 1%, 887 Ohms 2
R2, R5 RES, 1/16W, 0603, 1%, 5.1 Ohms 2
R4 RES, 1/16W, 0603, 1%, 3.3 Ohms 1
R6 RES, 1/16W, 0603, 1%, 432 Ohms 1
C1,C6 CAP, DC BLOCK, MULTI-LAYER, 0603, 850pF 2
C2 CAP, 1.3pF, +/-0.1pF, 0603, ATC 1
C3 CAP, 82.0pF, +/-5%, 0603, ATC 1
C5 CAP 10uF, 16V, TANTALUM 1
c7 CAP, 7.5pF, +/-0.1pF, 0603, ATC 1
C8 CAP, 470pF, 5%, 100V, 0603 1
C9 CAP, 33000pF, 0805, 100V, X7R 1
c10 CAP, 1.0uF, 100V, 10%, X7R, 1210 1
c11 CAP, 33 uF, 20%, G CASE 1
L1, L2 INDUCTOR, SMT, 0603, 270nH, 5%, RoHS COMPLIANT 2
J1 HEADER RT>PLZ .1CEN LK 5P0S 1
J2,J3 CONN, SMA, PANEL MOUNT JACK, FLANGE, 4-HOLE, BLUNT POST 2
PCB, RO4350B, 20 MIL THK, CGH40006S 225 MHz - 2 GHz LNA 1
|APPLICATION CIRCUIT
2-56 SOC HD SCREW 1/4 SS 4
#2 SPLIT LOCKWASHER SS 4

Conclusion

This application note has shown the performance advantages of using discrete GaN HEMT transistors for low
noise amplifiers. The reference design here shows that it is possible to achieve wide bandwidths, high power and
efficiency whilst maintaining low noise and is able to withstand CW input power of 5 W with no degradation. As
this transistor is unmatched performance can be replicated at other frequency bands. This reference design was
generated with first pass success using large signal models, which are available on request.
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MACOM Technology Solutions Inc. (‘“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to fully
indemnify MACOM for any damages resulting from such improper use or sale.
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