
MMA142AA GaAs pHEMT MMIC Low Noise Amplifier Datasheet

Product Overview

MMA142AA is a self-biased (requiring only a single positive supply, using on-chip choke), gallium arsenide
(GaAs) monolithic microwave integrated circuit (MMIC) pseudomorphic high-electron mobility transistor
(pHEMT) distributed amplifier die that operates between 1 GHz and 34 GHz. It is ideal for test
instrumentation, defense, and space applications. The amplifier provides a 1 dB positive gain slope with a
typical gain of 15 dB, 3 dB noise figure, 16 dBm of output power at 1 dB gain compression, and 28 dBm
output IP3 at 18 GHz. TheMMA142AA amplifier features RF I/Os that are internally matched to 50 Ω, which
allows for easy integration into multi-chip modules (MCMs).

The following illustration shows the functional block diagram for the MMA142AA device.

Figure 1 • MMA142AA Block Diagram

Applications
The MMA0142AA device is designed for the following applications:
• Test and measurement instrumentation
• Electronic warfare (EW), electronic countermeasures (ECM), and electronic counter-countermeasures

(ECCM)
• Military and space
• Telecom infrastructure
• Wideband microwave radios
• Microwave and millimeter-wave communication systems

Key Features
The following are key features of the MMA0142AA device:
• Frequency range: 1 GHz to 34 GHz
• Gain: 14 dB with +0.5dB slope
• High Output IP3: 28 dBm at 18 GHz
• Low noise figure : 3 dB at 20 Ghz
• Self biased positive supply: 6 V, 70 mA
• 50 Ω matched I/O
• Compact die size: 3 mm × 1.35 mm × 0.1 mm
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Electrical Specifications

This section details the electrical specifications for the MMA142AA device.

Absolute Maximum Ratings
The following table shows the absolutemaximum ratings of theMMA142AAdevice at 25 °C unless otherwise
specified. Exceeding one or any of the maximum ratings potentially could cause damage or latent defects
to the device.
Table 1 • Absolute Maximum Ratings

ConditionParameter

+8 VDrain bias (VDD)

+26 dBmRF input power (Pin)

150 °CChannel temperature

2 WDC power dissipation (85 °C)

32 °C/WThermal resistance

–65 °C to +150 °CStorage temperature

–55 °C to +85 °COperating temperature

Typical Electrical Performance
The following table lists the typical electrical performance of the MMA142AA device.
Table 2 • Typical Electrical Performance

UnitsMaxTypMinFrequency RangeParameter

GHz341Operational fre-
quency range

dB1412.51.5 GHz–10 GHzGain

dB1412.510 GHz–20 GHz

dB1513.520 GHz–30 GHz

dB±0.51 GHz–4 GHzGain flatness *0.1
dB/GHz upslope
subtracted

dB±114 GHz–32 GHz

dB741.5 GHz–10 GHzNoise figure

dB3.5310 GHz–20 GHz
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UnitsMaxTypMinFrequency RangeParameter

dB53.520 GHz–30 GHz

dB–16–201.5 GHz–10 GHzInput return loss

dB–17–2010 GHz–20 GHz

dB–17–2020 GHz–30 GHz

dB–10–131.5 GHz–10 GHzOutput return loss

dB–10–1310 GHz–20 GHz

dB–8–1220 GHz–30 GHz

dBm17161.5 GHz–10 GHzP1dB

dBm161510 GHz–20 GHz

dBm14.51320 GHz–30 GHz

dBm291.5 GHz–10 GHzOIP3

dBm2810 GHz–20 GHz

dBm2620 GHz–30 GHz

V6VDD (drain voltage
supply)

mA70IDD (drain current)

Typical Performance Curves
The following graphs show the typical performance curves of the MMA142AA device at 25 °C, unless
otherwise indicated.
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Figure 3 • Gain vs. Drain VoltageFigure 2 • Gain vs. Temperature

Figure 5 • S22 vs. TemperatureFigure 4 • S11 vs. Temperature

Figure 7 • Noise Figure vs. TempFigure 6 • S12 vs. Temperature
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Figure 9 • P1dB vs. TemperatureFigure 8 • Noise Figure vs. Drain Voltage

Figure 11 • P3dB vs. TemperatureFigure 10 • P1dB vs. Drain Voltage

Figure 13 • OIP3 vs. TemperatureFigure 12 • P3dB vs. Drain Voltage
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Figure 15 • Second Harmonic vs. Drain VoltageFigure 14 • OIP3 vs. Drain Voltage
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Chip Outline Drawing, Die Packaging, Bond Pad, and Assembly
Information

The following table lists the die package information for the MMA142AA device. For additional packaging
information, contact your Microsemi sales representative.

Chip Outline Drawing
The following illustration shows the chip outline drawing for the MMA142AA device.

Die Package Information
The following table lists the die package information for the MMA142AA device. For additional packaging
information, contact your Microsemi sales representative.
Table 3 • Die Package Information

Standard Format

Gel pack

50 pieces per pack

Bond Pad Information
The following table shows the bond pad information for the MMA142AA device.
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Table 4 • Bond Pad Information

Pad DescriptionPad NamePad Number

Matched 50 Ω, ground inputRFIN2

Second gate (normally not used)VG24

VDD supplyVDD5

Matched 50 Ω, DC decoupledRFOUT9

No connectionNC11, 12, 13, 14

Ground1, 3, 6, 7, 8, 10

The following illustration shows the functional schematic for the MMA142AA device.
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Assembly Diagram
The following illustration shows the assembly diagram for the MMA142AA device.

Figure 16 • Assembly Diagram
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Handling Recommendations

Gallium arsenide integrated circuits are sensitive to electrostatic discharge (ESD) and can be damaged by
static electricity. It is recommended to follow all procedures and guidelines outlined in the Microsemi
application note AN01 GaAs MMIC Handling and Die Attach Recommendations .

10MMA142AA Datasheet Revision 1.0

Handling Recommendations



Ordering Information

The following table lists the ordering information for the MMA142AA device.
Table 5 • Ordering Information

PackagePart Number

DieMMA142AA
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Microsemi's product warranty is set forth inMicrosemi's Sales Order Terms and Conditions. Information
contained in this publication is provided for the sole purpose of designing with and using Microsemi
products. Information regarding device applications and the like is provided only for your convenience
and may be superseded by updates. Buyer shall not rely on any data and performance specifications or
parameters provided by Microsemi. It is your responsibility to ensure that your application meets with
your specifications. THIS INFORMATION IS PROVIDED "AS IS."MICROSEMIMAKESNOREPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TOTHE INFORMATION, INCLUDINGBUTNOT LIMITED TO ITS CONDITION,QUALITY,
PERFORMANCE, NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT WILL MICROSEMI BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR
CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE WHATSOEVER RELATED TO THIS INFORMATION
OR ITS USE, HOWEVER CAUSED, EVEN IF MICROSEMI HAS BEEN ADVISED OF THE POSSIBILITY OR THE
DAMAGESARE FORESEEABLE. TOTHE FULLEST EXTENTALLOWEDBY LAW,MICROSEMI’S TOTAL LIABILITY
ON ALL CLAIMS IN RELATED TO THIS INFORMATION OR ITS USE WILL NOT EXCEED THE AMOUNT OF
FEES, IF ANY, YOU PAID DIRECTLY TO MICROSEMI FOR THIS INFORMATION. Use of Microsemi devices
in life support, mission-critical equipment or applications, and/or safety applications is entirely at the
buyer’s risk, and the buyer agrees to defend and indemnifyMicrosemi from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any
Microsemi intellectual property rights unless otherwise stated.

Microsemi
2355 W. Chandler Blvd.
Chandler, AZ 85224 USA

Within the USA: +1 (480) 792-7200
Fax: +1 (480) 792-7277

www.microsemi.com © 2020 Microsemi and
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respective owners. Microsemi Corporation, a subsidiary ofMicrochip Technology Inc. (Nasdaq:MCHP),

and its corporate affiliates are leading providers of smart, connected and secure
embedded control solutions. Their easy-to-use development tools and
comprehensive product portfolio enable customers to create optimal designswhich
reduce risk while lowering total system cost and time to market. These solutions
serve more than 120,000 customers across the industrial, automotive, consumer,
aerospace and defense, communications and computing markets. Headquartered
in Chandler, Arizona, the company offers outstanding technical support along with
dependable delivery and quality. Learn more atwww.microsemi.com.
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