& Microsemi

ANO3 Microsemi MMIC Amplifiers with Dynamic Gain
Control

Microsemi designs and manufactures GaAs MMIC amplifiers, most of which have 30dB of dynamic
gain control. These ICs can be controlled with an opamp circuit, or a microprocessor with a lookup
table, to enable real time application-adjustable gain.

This type of amplifier can replace an entire amplifier-attenuator sub-circuit; instead of a fixed-gain amp
followed by a voltage-controlled digital or analog attenuator, replace both ICs, the connecting
substrate, and at least two sets of wirebonds with a single adjustable-gain IC, shown in Figure 1.
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replace this amp-attenuator sub-circuit ... :with this single IC

Figure 1. Replacing amp-attenuator sub-circuit with dynamic-gain amp
Benefits of a dynamic gain amplifier versus an amplifier-attenuator sub-circuit:
* Reduced component count, decreased bill of materials
* Reduced assembly time, reduced MMIC variation (one IC vs. two ICs)
» Similar logic requirements to an analog voltage-controlled attenuator
Limitations of dynamic gain control:

» Control voltages are somewhat non-linear and require opamp or microprocessor with lookup table
(see Table 1 and Table 2)

*  Output power of dynamic-gain amp decreases when gain is decreased

* Not ideally appropriate for power attenuation due to harmonic distortion and nonlinear gain
compression (see Figure 4)

« Drain voltage and 2™ gate voltage must not exceed the process breakdown voltage; users must
adhere to the maximum specifications in the datasheet

Table 1 - Maximum specifications provided in the datasheet

Device Dynamic Max gain Min gain Sensitivity Sensitivity
range (2-20GHz) (2-20GHz) (0-10dB) (10-30dB)
MMAO25AA ~30dB 18dB -13dB 5mV/dB 3mV/dB
October 2014 SMD-00158 Rev C

© 2014 Microsemi Corporation Non Confidential



& Microsemi

20

15

10

S21 (dB)
o

-10

-15

-20

25

o

10 15

Frequency (GHz)

20 25 30

Figure 2. Typical MMAO25AA S21; bias values shown in Table 2
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Figure 3. Typical MMAO25AA Psat; bias values shown in Table 2
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Figure 4. Typical MMAO25AA Psat; bias values shown in Table 2
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Figure 5. Typical MMAO25AA Psat; bias values shown in Table 2
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Figure 2 through Figure 5 illustrate the typical dynamic gain performance of the Microsemi
MMAOQ25AA, a popular 0.04-30GHz Broadband MMIC Low-Noise Amplifier. The gain was attenuated
in 2dB increments from the recommended bias point (no attenuation) to 10dB attenuation, and 5dB
increments from that point to 30dB attenuation.

MMAOQ25AA die are mounted in a simple connectorized evaluation module, and assembled according
to the 2-30GHz assembly diagram shown in the product library.

The evaluation module is shown in Figure 6. A conductive lid was applied for all measurements.

Typical bias voltages for the MMAO25AA are shown in Table 2.
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Figure 6. MMAO25AA evaluation module
Table 2 - Typical dynamic gain control bias voltages for Microsemi MMAO25AA amplifier

Typ Gain Attenuation| Gate voltage 2nd Gate voltage Drain current
(2-20GHz) (dB) Vg (V) Vg2 (V) Id (mA)
18dB none -0.16 none 150
16dB 2 -0.16 +0.09 132
14dB 4 -0.16 -0.03 127
12dB 6 -0.16 -0.12 120
10dB 8 -0.16 -0.20 115
3dB 10 -0.16 -0.27 106
3dB 12 -0.16 -0.44 87
-2dB 20 -0.16 -0.58 67
-7dB 25 -0.16 -0.72 47
-12dB 30 -0.16 -0.86 28
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Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo CA 92656 USA
Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense and security, aerospace, and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs, and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif. and has
approximately 3,400 employees globally. Learn more at www.microsemi.com.
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