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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 1.0

Revision 1.0 was published in May 2017. It was the first publication of this document.
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Product Overview

MMAOQ40PP5 is a gallium arsenide (GaAs) monolithic microwave integrated circuit (MMIC)
pseudomorphic high-electron-mobility transistor (pHEMT) low-noise distributed amplifier in a leadless
5 mm x 5 mm surface-mount package that operates between DC and 27 GHz. It is ideal for test
instrumentation and electronic warfare applications. The amplifier provides a flat gain of 16 dB, 2 dB
noise figure, and 16 dBm of output power at 1 dBm gain compression while requiring only 60 mA from
an 8 V supply. Output IP3 is typically 28 dBm. The MMAOQ40PP5 amplifier features RF 1/Os that are
internally matched to 50 Q. It is also available in die form as the MMAQ40AA.

The following illustration shows the primary functional blocks of the MMAO4OPP5 device.

Figure 1 ¢ MMAOA40PP5 Functional Block Diagram
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Applications
The MMAO40PP5 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 MMAO40PP5 device:

Frequency range: DCto 27 GHz

Flat gain: 16 dB

High-output IP3: 28 dBm

Low-noise figure: 2 dB at 12 GHz

Supply voltage: 8 V at 60 mA

50 Q matched I/O

32-lead 5 mm x 5 mm QFN package: 25 mm?
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3 Electrical Specifications

This section details the electrical specifications of the MMAO040PP5 device.

3.1 Absolute Maximum Ratings

The following table lists the absolute maximum ratings of the MMAO40PP5 device.

Table 1 e Absolute Maximum Ratings

Parameter

Rating

Storage temperature

—65°Cto 150 °C

Operating temperature

-40°Cto 85°C

Drain bias voltage (Vo)

9V

Gate bias voltage (Ve1 and Ve2)

-2Vto 0.5V

Vo current (loo)

90 mA

RF input power

22 dBm

DC power dissipation (T = 85 °C)

11w

Channel temperature

150°C

Thermal impedance

60 °C/W

ESD HBM

TBD
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The following table lists the specified electrical performance of the MMAOQO40PP5 device at 25 °C, where

Voo is 8 V and loo is 60 mA.

Table 2 e Specified Electrical Performance

Parameter Frequency Range Min Typ Max Units
Operational frequency range DC 20 27 GHz
Gain DC-6 GHz 15.5 16 dB
Gain 6 GHz-12 GHz 15.5 16 dB
Gain 12 GHz-20 GHz 15 15.5 dB
Gain flatness DC-6 GHz +0.3 dB
Gain flatness 6 GHz-12 GHz $0.2 dB
Gain flatness 12 GHz-20 GHz $0.3 dB
Noise figure DC-6 GHz 3 4 dB
Noise figure 6 GHz-12 GHz 2 3 dB
Noise figure 12 GHz-20 GHz 2.5 3.5 dB
Input return loss DC—-6 GHz 15 dB
Input return loss 6 GHz-12 GHz 15 dB
Input return loss 12 GHz-20 GHz 15 dB
Output return loss DC-6 GHz 12 dB
Output return loss 6 GHz-12 GHz 12 dB
Output return loss 12 GHz-20 GHz 12 dB
P1dB DC-6 GHz 13 16 dBm
P1dB 6 GHz-12 GHz 13 16 dBm
P1dB 12 GHz-20 GHz 12 15 dBm
OIP3 DC-6 GHz 28 dBm
OIP3 6 GHz-12 GHz 28 dBm
OIP3 12 GHz-20 GHz 27 dBm
Voo (drain voltage supply) 8 Vv
Ioo (drain current) 60 mA

Typical Performance Curves

The following graphs show the typical performance curves of the MMAO40PP5 device at 25 °C, where
Vop =7 V and loo = 60 mA (unless otherwise stated).
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Figure 2 ¢ S21 vs. Temperature Figure 3 ¢ S11 vs. Temperature
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Figure 8 e Output IP3 vs. Temperature Figure 9 ¢ S21 vs. Vdd
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Figure 14 e Second Harmonic Level Suppression Figure 15 e Second Harmonic Level (Pout=5 dBm,

(Pout=5 dBm) Vdd=8 V)
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4 Package Specification

This section details the package specifications of the MMAQ40PP5 device.

4.1 Package Outline Drawing

The following illustration shows the package outline of the MMAO40PP5 device. Dimensions are in
millimeters [inches].

Figure 16  Package Outline
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4.2 Package Information

The following table lists the package information of the MMAOQ40PP5 device. For additional packaging
information, contact your Microsemi sales representative.

Table 3 ¢ Package Information

Part Number Package Body Material Lead Finish MSL Rating Package Marking
MMAO040PP5 Low-stress injection molded plastic Ni/Pd/Au TBD MMA

040P

wwyy

Microsemi Proprietary and Confidential. Document Number: MSCC-0342-DS-00101-1.00-0517 Revision: 1.0



DC-27 GHz GaAs MMIC Distributed Low-Noise Amplifier @ MiCI‘OSGmi

Power Matters.”

4.3 Pin Descriptions
The following table provides pin description information of the MMAOQO40PP5 device.

Table 4 ¢ Pin Descriptions

Pin Number Pin Description
Name

1,3,7,8,9,10, 11, N/C These pins are not connected internally. All data was measured with these pins

12, 14,17, 18, 19, 23, connected to RF/DC ground externally.

24, 25, 26, 27, 28, 31,

32

4,6, 20,22 GND Ground paddle must be connected to RF/DC ground.

5 RFIN This pin is DC-coupled and matched to 50 Q.

13 VG1 Gate control for the amplifier.

15,16 VGAC], Low-frequency termination. Connect bypass capacitors per application circuit below.
VG1B

29, 30 VDAC1, Low-frequency termination. Connect bypass capacitors per application circuit below.
VDAC2

21 RFOUT This pin is DC-coupled and matched to 50 Q.

2 VDD Power supply voltage for the amplifier. External bypass capacitors are required.

Backside paddle RF/DC RF/DC ground.
GND

Microsemi Proprietary and Confidential. Document Number: MSCC-0342-DS-00101-1.00-0517 Revision: 1.0



DC-27 GHz GaAs MMIC Distributed Low-Noise Amplifier @ MiCI’OSGmi

Power Matters.”

4.4 Application Circuit
The following illustration shows the application circuit of the MMAO40PP5 device.

Figure 17 ¢ Application Circuit
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5 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 ANO1 GaAs MMIC Handling and Die Attach Recommendations.
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6 Evaluation Board Information

The following illustration shows the application circuit of the MMAO40OPP5 device.

Figure 18 ¢ Evaluation Board

Two other pins Ve connect

are Ground

Input 2.9 mm SMA RFin+DC;
use Vg, direct or Bias T to
supply Vg, =—0.3 V (see the
bias setup procedure below)

V4 alternative access
through the DC
connector

QOutput 2.9 mm SMA
Rfout+DC; use Bias T to
supply Vdd =7 V at 180 mA
(see the Vdd bias plan)

The circuit board used in the application should be generated with proper RF circuit design techniques.
Signal lines at the RF port should have 50 Q impedance, and the package ground leads and backside
ground paddle should be connected directly to the ground plane similar to the previous image.

Table 5 e Materials for Evaluation Board

Item Description

C1, C3,C6, C7 CAP 10 nF 50 V —20% to +80% 0402 (1005 metric) thickness 0.6 mm SMD

C2,C5,C8 2.2 uF 16 V ceramic capacitor X5R 0603 (1608 metric) 0.063" L x 0.031" W (1.60 mm x 0.80
mm)

ca CAP 100 pF 50 V £10% 0402 (1005 metric) thickness 0.6 mm SMD

11,14 Header, 2-pin, dual row

J2,13,15,J6 CONN 2.9 mm female PCB edge mount .012 pin

P1 Plate 749-MM-0198

Ul MMIC MMAO40PP5
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7 Ordering Information

The following table lists the ordering information for the MMAOQ40PP5 device.

Table 6 ¢ Ordering Information

Part Number Package
MMAO040PP5 5 mm x 5 mm plastic QFN package
MMAO40PP5E Evaluation board for MMAO40PP5
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
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and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and services.
Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www.microsemi.com.

Microsemi Proprietary and Confidential. Document Number: MSCC-0342-DS-00101-1.00-0517 Revision: 1.0 14



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for RF Amplifier category:
Click to view products by Microchip manufacturer:

Other Similar products are found below :

A82-1 BGA622H6820XTSAL1 BGA 728L7 E6327 BGB719N7ESDEG327XTMA1 HMC397-SX HMC405 HMC561-SX HMC8120-SX
HMC8121-SX HMC-ALH382-SX HMC-ALH476-SX SE2433T-R SMA3101-TL-E SMA39 A66-1 A66-3 A67-1 LX5535LQ LX5540LL
MAAMO02350 HMC3653LP3BETR HMC549MS8GETR HMC-ALH435-SX SMA101 SMA32 SMA411 SMAS531 SST12LP17E-XX8E
SST12L P19E-QX6E WPMO0510A HMC5929LS6TR HMCS879LS/TR HMC1126 HMC108/F10 HMC1086 HMC1016 SMA1212
MAX2689EWS+T MAAMSS0041TR MAAM37000-A1G LTC6430AIUF-15#PBF CHAS5115-QDG SMA70-2 SMA4011 A231 HMC-
AUH232 LX5511LQ LX5511LQ-TR HMC7441-SX HMC-ALH310



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/wireless-rf-integrated-circuits/rf-amplifier
https://www.x-on.com.au/manufacturer/microchip
https://www.x-on.com.au/mpn/macom/a821
https://www.x-on.com.au/mpn/infineon/bga622h6820xtsa1
https://www.x-on.com.au/mpn/infineon/bga728l7e6327
https://www.x-on.com.au/mpn/infineon/bgb719n7esde6327xtma1
https://www.x-on.com.au/mpn/analogdevices/hmc397sx
https://www.x-on.com.au/mpn/analogdevices/hmc405
https://www.x-on.com.au/mpn/analogdevices/hmc561sx
https://www.x-on.com.au/mpn/analogdevices/hmc8120sx
https://www.x-on.com.au/mpn/analogdevices/hmc8121sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh382sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh476sx
https://www.x-on.com.au/mpn/skyworks/se2433tr
https://www.x-on.com.au/mpn/onsemiconductor/sma3101tle
https://www.x-on.com.au/mpn/macom/sma39
https://www.x-on.com.au/mpn/macom/a661
https://www.x-on.com.au/mpn/macom/a663
https://www.x-on.com.au/mpn/macom/a671
https://www.x-on.com.au/mpn/microsemi/lx5535lq
https://www.x-on.com.au/mpn/microsemi/lx5540ll
https://www.x-on.com.au/mpn/macom/maam02350
https://www.x-on.com.au/mpn/analogdevices/hmc3653lp3betr
https://www.x-on.com.au/mpn/analogdevices/hmc549ms8getr
https://www.x-on.com.au/mpn/analogdevices/hmcalh435sx
https://www.x-on.com.au/mpn/macom/sma101
https://www.x-on.com.au/mpn/macom/sma32
https://www.x-on.com.au/mpn/macom/sma411
https://www.x-on.com.au/mpn/macom/sma531
https://www.x-on.com.au/mpn/microchip/sst12lp17exx8e
https://www.x-on.com.au/mpn/microchip/sst12lp19eqx6e
https://www.x-on.com.au/mpn/wantcom/wpm0510a
https://www.x-on.com.au/mpn/analogdevices/hmc5929ls6tr
https://www.x-on.com.au/mpn/analogdevices/hmc5879ls7tr
https://www.x-on.com.au/mpn/analogdevices/hmc1126
https://www.x-on.com.au/mpn/analogdevices/hmc1087f10
https://www.x-on.com.au/mpn/analogdevices/hmc1086
https://www.x-on.com.au/mpn/analogdevices/hmc1016
https://www.x-on.com.au/mpn/macom/sma1212
https://www.x-on.com.au/mpn/maxim/max2689ewst
https://www.x-on.com.au/mpn/macom/maamss0041tr
https://www.x-on.com.au/mpn/macom/maam37000a1g
https://www.x-on.com.au/mpn/analogdevices/ltc6430aiuf15pbf
https://www.x-on.com.au/mpn/unitedmonolithicsemiconductors/cha5115qdg
https://www.x-on.com.au/mpn/macom/sma702
https://www.x-on.com.au/mpn/macom/sma4011
https://www.x-on.com.au/mpn/macom/a231
https://www.x-on.com.au/mpn/analogdevices/hmcauh232
https://www.x-on.com.au/mpn/analogdevices/hmcauh232
https://www.x-on.com.au/mpn/microsemi/lx5511lq
https://www.x-on.com.au/mpn/microsemi/lx5511lqtr
https://www.x-on.com.au/mpn/analogdevices/hmc7441sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh310

