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Introduction. The Hewlett-Packard ATF-36077. PHEMT device is described in a low noise amplifier for 2.3 GHz. The ATF-36077 is characterized for use as a low ... 
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Low Noise Amplifier for 2.3 GHz using the ATF-36077 Low Noise PHEMT Application Note 1129



Introduction The Hewlett-Packard ATF-36077 PHEMT device is described in a low noise amplifier for 2.3 GHz. The ATF-36077 is characterized for use as a low noise amplifier in 12 GHz DBS applications providing 0.5 dB noise figures. The device is also capable of noise figures below 0.4 dB at 2.3 GHz and below. The chief limitation in lowering amplifier noise figure is matching circuit losses. The amplifier described provides less than a 0.5 dB noise figure and greater than 15 dB of associated gain.



microstripline matching networks and the method of calculating the losses have been discussed in an HP application note[2]. The application note suggests a measured 0.14 dB loss for the microstripline matching network for the ATF-10136 at 2.3 GHz. The amplifier in this note uses a lower noise PHEMT device and makes use of a wire inductor for the input match in an attempt to minimize circuit losses and lower amplifier noise figure. The 2.3 GHz LNA including component placement is shown in Figure 1. The LNA uses a wire



inductor for the low noise input match. A microstripline network is used for output matching with a small resistor in series with the drain to lower gain and improve stability. Quarterwave bias decoupling lines are used to provide gate and drain bias to the ATF-36077. 50 Ω chip resistors are used along with the bias decoupling lines to provide low frequency terminations for the device. Good grounding of the device source leads is required for stable operation. This is accomplished by the use of two plated through



Design Typical low noise amplifier designs for 2.3 GHz utilize microstripline matching providing a noise match at the input and a conjugate impedance match at the output for maximum associated gain. A similarly designed 2.3 GHz amplifier for the ATF-10136 has been described in a HewlettPackard application note[1]. The original 2.3 GHz amplifier using the ATF-10136 500 micron MESFET produced noise figures as low as 0.6 dB. Some of the limitation in noise figure is due to the microstripline losses. The losses associated with typical
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Figure 1. 2.3 GHz LNA Showing Component Placement
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holes on each source lead mounting pad. The pads are placed directly beneath each device source lead. The plated through hole nearest each device should be placed as close as possible to the point where the source lead exits the package. The direct grounding of the source leads necessitates the use of a negative power supply voltage on the gate. The use of self biasing and the associated source resistor bypass capacitor are not recommended. The 0.25 to 0.5 nH inductance associated with a typical chip bypass capacitor is large enough to cause stability concerns above 18 GHz.
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Figure 2. Gain vs. Frequency
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Figure 4. S11 vs. Frequency
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Nominal bias point for the ATF36077 is a Vds of 2 volts and an Ids of 15 mA. The nominal gate bias is –0.2 volts. A swept gain plot in Figure 2 shows the gain to be a minimum of 16 dB from 2 GHz to 2.5 GHz. Noise Figure versus frequency is shown in Figure 3. The amplifier provides a minimum noise figure slightly under 0.4 dB at midband. The broadband input noise match provides an amplifier with a 0.6 dB maximum noise figure from 2.1 GHz to 2.8 GHz. Input and output return loss versus frequency is shown in Figures 4 and 5. Output return loss is a maximum of 17 dB at about 2.2 GHz. Better than 10 dB output return loss was obtained from 2 GHz to 2.5 GHz. The frequency at which best output
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The LNA is designed for ER = 2.2 dielectric material with 0.031 inches thickness. Taconics TLY-5 and Rogers D5880 material provide very good performance. Microstripline widths can be scaled for use with other dielectric materials.
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Figure 3. Noise Figure vs. Frequency



Figure 5. S22 vs. Frequency



match occurs can be easily tuned with the open circuited stub nearest C2.



force a mismatch at the output of the first stage. The mismatch at the output of the first stage can then be optimized to improve input return loss without adversely effecting noise figure.



Good input return loss is more difficult to achieve because the best noise match does not coincide with best gain match. Input return loss is typically improved by compromising noise match or by the use of increased source inductance. In the case of the ATF-36077, increased source inductance is not recommended, as it tends to make the device less stable at higher frequencies. Another option is to design a two stage LNA and make use of the interstage matching network to



The schematic diagram and parts list for the 2.3 GHz LNA are shown in Figure 6.
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C4 PARTS LIST C1, C2, C4 C3, C5



8.2 TO 10 pF CHIP CAPACITOR 1000 pF // 0.01 µF CHIP CAPACITOR



L1



0.007 INCH DIAMETER WIRE 0.5 IN. IN LENGTH WITH 0.075 IN. SOLDERED TO INPUT ETCH AND 0.025 IN. SOLDERED TO GATE LEAD. ADJUST FOR BEST NF.
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HEWLETT–PACKARD ATF-36077 PHEMT



R1, R2



50 Ω CHIP RESISTOR



R3



10 TO 27 Ω CHIP RESISTOR (EFFECTS GAIN AND STABILITY)



R4



FOR OPERATION FROM A POWER SUPPLY VOLTAGE OF 5 VOLTS, R4 = 200 Ω - R3 - R2



Figure 6. Schematic Diagram of 2.3 GHz LNA
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The ATF-36077 has been described in a low noise amplifier providing sub 0.5 dB noise figures in the 2 to 2.5 GHz frequency range. A wire input network provides the match necessary for low noise performance.
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Low Noise Amplifier for 5.7 GHz using the ATF-36077 Low Noise 
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MGA-86576: 1.5-8 GHz Low Noise GaAs MMIC Amplifier 

Hewlett-Packard's MGA-86576 is an economical, easy-to-use GaAs. MMIC amplifier that offers low noise and excellent gain for applications from 1.5 to 8 GHz.
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Using the ATF-10236 in Low Noise Amplifier Applications in ... - F6CSX 

The TUNE mode is invalu- able for .... Simulated 900 MHz amplifier performance vs. source lead length , R10 = 0 Î©. Lead ..... viewed as a piece of waveguide.
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LM837 Low Noise Quad Operational Amplifier 

Typ. Max. Units. VOS. Input Offset Voltage. RS = 50Î©. 0.3. 5. mV. IOS. Input Offset Current. 10. 200. nA ... Â±10. Â±12.5. V. VCM. Common Mode Input Voltage. Â±12. Â±14.0. V. CMRR. Common Mode .... Support Center. Email: [email protected].
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LM837 Low Noise Quad Operational Amplifier 

OperationalAmplifier. February 1995. LM837 Low Noise Quad Operational Amplifier. General Description. The LM837 is a quad operational amplifier designed ...
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LM837 Low Noise Quad Operational Amplifier 

Europe Customer Support Center. Fax: +49 (0) 180-530 85 86. Email: [email protected]. Deutsch Tel: +49 (0) 69 9508 6208. English. Tel: +44 (0) 870 ...
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Low Cost, Low Power Instrumentation Amplifier AD620 

ECG and noninvasive blood pressure monitors. ..... human body and on test equipment, can discharge without de- ..... invasive blood pressure measurement.
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Low Cost, Low Power Instrumentation Amplifier AD620 

Proper safeguards, such as isolation, must be added to .... Transformer Coupled Inputs sources such as transformers, or ac-coupled sources, there must be a dc ...
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Low Noise, Low-Distortion Instrumentation Ampplifier 

Texas Instru- ments recommends that all integrated circuits be handled with ... changes could cause the device not to meet its published specifications. NC. RG2.
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ATF-13736: 2-16 GHz Low Noise Gallium Arsenide FET 

Electrical Specifications, TA = 25Â°C. Symbol. Parameters and Test Conditions. Units Min. Typ. Max. NFO. Optimum Noise Figure: VDS = 2.5 V, IDS = 20 mA.
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On the Need for Low Phase Noise Oscillators for Wireless 

resolution of passive acoustic sensor probed through a wireless link, although with .... phase: the local oscillator intrinsic noise as characterized by its phase ...
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OP-270 Dual Very Low Noise Precision Operational Amplifier 

5. +10. +15. SUPPLY VOLTAGE (VOLTS). CURRENT NOISE DENSITY vs FREQUENCY. INPUT OFFSET VOLTAGE vs TEMPERATURE. WARM-UP OFFSET.
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Low Noise, Cascadable Silicon Bipolar MMIC Amplifier ... - OM 3 BC 

The INA series of MMICs is fabricated using HP's 10 GHz fT,. 25 GHz fMAX, ISOSATâ„¢-I silicon bipolar process which uses nitride self-alignment, submicrometer.
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SIEGET 25 Low Noise Amplifier with BFP 420 Transistor at ... - F6CSX 

Feb 19, 1994 - To achieve a proper matching at the input and output and to stabilise the transistor, a well defined emitter inductance is used as negative ...
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LM381A Low Noise Dual Preamplifier 

The LM381 LM381A is a dual preamplifier for the amplifica- tion of low level signals in applications requiring optimum noise performance Each of the two ...
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UMA1022M Low Voltage, Low Noise Dual Frequency Synthesiser 

3.1 Basic Loop Filter Design Procedure. ..... After the supply voltage is switched on, the different registers are loaded with following preset values.
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UMA1022M Low Voltage, Low Noise Dual Frequency Synthesiser 

A close in noise value of -86.5 dBc/Hz has been measured in the loop bandwidth ..... is settled (i.e. acceptable frequency or phase error with respect to target). .... In this section, a design example based on the third order PLL for GSM is shown.
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LP2985 Micropower 150 mA Low-Noise Ultra Low-Dropout 

otherwise specified: VIN = VO(NOM) + 1V, IL = 1 mA, CIN = 1 ÂµF, COUT = 4.7 ÂµF, ..... WISE. 5. XXX IN DRAWING NUMBER REPRESENTS PACKAGE SIZE ...
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UMA1022M Low Voltage, Low Noise Dual Frequency Synthesiser 

PLL. UMA1022M. Low voltage. Low noise. Date: December 20th, 1996 ..... and ground pins are provided to the analog (charge pump, bipolar part) and digital.
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5532A Internally-compensated dual low noise 

Aug 3, 2001 - DESCRIPTION. The 5532 is a dual high-performance low noise operational amplifier. Compared to most of the standard operational amplifiers, ...
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isolators 2 ghz - F6CSX 

Feb 20, 1998 - Preferred application: radio links. TYPE ... dB. TYP. dB. MAX. TYP. 2722 162 05241. 26. 1,11. SMA. 05251. 26. 0,3. 1,11. 0 to +55. 2x female.
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Dual FET-Input, Low Distortion Operational Amplifier 

Sep 12, 2006 - The result is an op amp with exceptional sound quality. The low-noise .... see end of data sheet, or Appendix C of Burr-Brown IC Data Book.
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Oscillator Basics and Low-Noise Techniques for ... - Hobbielektronika 

highly nonlinear relationship between phase noise and collector current. ..... The ultimate phase noise (breakpoint ..... Government MIMIC program. The CAD ...
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low power dual operational amplifier - xDevs.com 

DESCRIPTION. These circuits consist of two independent,high gain, internally frequency compensated which were designed specifically to operate from a single ...
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