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DEVICE OVERVIEW

General Description

The ADM-0012-5931SM is a small, low power, and economical T3 driver or T3A pre-

amplifier. It is a GaAs PHEMT distributed amplifier in a 3mm QFN surface mount package.

dB typical gain and +19 dBm typical saturated output power for only 85 mA of current. The
amplifier can be biased with internal circuitry, or with an external bias network for lower
voltage and single supply operation.

Download s-parameters here

Features

Applications

B Optimized foruse as a T3 LO buffer W Electronic warfare equipment

amplifier

m 3rd and 5th Harmonic Generation

B Test and Measurement Equipment
B Amplification Clock Signals

B Suitable for driving L, M, and | diode

mixers

B Optional Positive Only Bias or
Internal Bias Operation

B Broadband 50 Q Matching

B Unconditionally Stable

Part Ordering Options

Functional Block Diagram

RF In [

+Vvd
$ {1 RF Out
_Vg

Part Number Description Packege "Ll BN ek Clasathetion
ADM-0012-5931SM Broadbi;dpﬁgztr”b”ted QFN - RRE(f:g' Released EAR99
EVAL3-ADM-5931 E"a"S?Etcr’igst‘;rinf;’gitr’a”d EVAL - RRE(;CSH Released EAR99
ADM-0012-5931TR Ta%ei ;:g&ii'ﬁ:‘;?%gf”d QFN 7 RRE::SH Released EAR99
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Port Configuration and Functions

Port Diagram
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Substrate material is Ceramic.
I/O Leads and Ground Paddle are 1.4+0.6 microns (55+24 micro-inches) Au over 1.3 microns (51 micro-inches) Ni.
All unconnected pads should be connected to PCB RF ground.
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Port Functions

DC
Function Description Equivalent
Circuit
vd
11 Vd Power supply voltage for the amplifier. External decoupling resistor/capacitor is
required.
This pin is left open for Internal Vd Bias. This pin is connected to Pin 11 (Vd) for
12 Vd2 . . S -
external bias (pin 16 with bias tee).
1.2.4.57 810 NC These pins are not connected mterpally. Datasheet performance is tested with i
NC pins grounded.
RFi
3 RF Input This pin is DC coupled and matched to 50 Q. mb—i
6 Vg Gate control for the amplifier. External decoupling resistor/capacitor is required. | V9 *V“q
RF out
9 RF Output This pad is DC coupled and matched to 50 Q. i_q
. . GND
Ground pad should be connected to RF/DC ground with low electrical and
Paddle Gnd .
thermal resistance.
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Specifications

Absolute Maximum Ratings

Parameter Maximum Rating Unit
Maximum Operating Temperature 85 °C
Maximum Storage Temperature 150 °C
Max Junction Temperature to Maintain 10 Hours Mean Time to Failure (MTTF): 175 °C
Minimum Operating Temperature -55 °C
Minimum Storage Temperature -65 °C
Negative Bias Current 2 mA
Negative Bias Voltage -2 Vv
Positive Bias Bias Voltage — Internal Bias Tee 13 Vv
Positive Bias Current 150 mA
Positive Bias Voltage — External Bias Tee 9 \Y
Power Dissipation 875 mwW
RF Input Power 15 dBm

Package Information

Parameter Details Rating
ESD < 250 Volts HBM Class 0
Dimensions - 3x3mm
Moisture Sensitivity Level - MSL 1
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Electrical Specifications

Specifications measured in a 50-Ohm system.

Minimum Maximum
Parameter Test Conditions Frequency Frequency Min Max
(GHz) (GHz)
Bias Requirements, External \\//(;:Tg:gst?/;iso 0 12 - 85 - mA
Bias Requirements, External Vd{/gfbg\}gl:zﬂ 0 12 - 115 - mA
Bias Requirements, Internal Vd\:/;jg fsts(;:fo 0 12 - 85 - mA
Input for Saturated Output - 0 12 5 10 12 | dBm
Input Return Loss - 0 12 - 13 - dB
Noise Figure - 0 12 - 4.5 - dB
Output IP3 - 0 12 - 26 - dBm
Output P1dB - 0 12 - 16 - dBm
Output Power With Negative Bias 0 12 - 19 - dBm
Output Return Loss - 0 12 - 14 - dB
Small Signal Gain With Negative Bias 0 12 - | 115 - dB
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Typical Performance Plots — Positive Only (+3 to +7V) External Bias (Pin 9 Output), Grounded Gate
(Pin 6)
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Generated Performance Plot
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Typical Performance Plots — +3 to +7V External Bias (Pin 9 Output), -0.25 Negative Bias (Pin 6)
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Output Small Signal Return Loss (dB)
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Typical Performance Plots — +9 to +12V Internal Bias (Pin 11), -0.25 Negative Bias (Pin 6)
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Application Information

Functional Diagram and Application Circuit — External Positive Bias (Pin 9 Output with Bias Tee)
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Biasing and Operation
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RF In/ RF Out — Input and output signals should be connected by 50 ohm microstrip or coplanar traces to well matched 50 ohm
sources and loads. DC blocking capacitors or bias tees are required.
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Vg — Negative gate voltage is optional to improve lifetime of the amplifier and reduce current consumption. Harmonic generation
is also significantly affected by the negative gate voltage level. The amplifier is designed for optimal performance when the

negative gate voltage is tuned such that the positive bias supply is 85 mA. It may be supplied through pin 6 or through the RF input
on pin 3.
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Vd- Bias supply supplied to Vd through pin 9 should be voltage limited below 9 V and current limited below 150 mA at all times.
The operational bias voltage should be between 3 V and 7 V for full gain, efficiency, and linearity. In general gain, linearity, and
output power will increase marginally with increased voltage from 5to 7 V.
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Optional Bias Circuitry — The resistor and capacitor on the Vd and Vg lines (pads 11, 12, and 6) prevent low frequency oscillation.

These components are not required in bias circuits with sufficient low frequency loss. Designers should experiment to determine
if they are necessary.
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DC/RF Ground - The ground paddle of the QFN should be connected to a low noise RF and DC ground with very low electrical and
thermal resistance for high frequency operation and thermal heat sinking.
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Functional Diagram and Application Circuit — Internal Positive Bias Tee (Pin 11)
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Biasing and Operation
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RF In/ RF Out — Input and output signals should be connected by 50 ohm microstrip or coplanar traces to well matched 50 ohm
sources and loads. DC blocking capacitors are required.
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Vg - Recommended bias on this pinis -0.1 to -0.3 Volts. Harmonic generation is significantly affected by the negative gate
voltage level. The amplifier is designed for optimal performance when the negative gate voltage is tuned such that the positive
bias supply is 85 mA. It may be supplied through pin 6 or through the RF input on pin 3.
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Vd- Bias supply on Vd through pin 11 should be voltage limited below 13 V and current limited below 150 mA at all times. The
operational bias voltage should be between 10 V and 12 V for full gain, efficiency, and linearity. In general gain, linearity, and output

power will increase marginally with increased voltage from 10 V to12 V. When the internal positive bias tee is used, pin 12 is left
DC and RF open circuited and should not be connected to ground.

_ Rev: B | Copyright © 2015, 2019 - 2020 Marki Microwave Inc.


https://www.markimicrowave.com/

—

e ADM-0012-5931SM
Mﬁfwla(w! Broadband Distributed Amplifier

www.markimicrowave.com

Optional Bias Circuitry — The resistor and capacitor on the Vd and Vg lines (pads 11, 12, and 6) prevent low frequency oscillation.

These components are not required in bias circuits with sufficient low frequency loss. Designers should experiment to determine
if they are necessary.
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DC/RF Ground - The ground paddle of the QFN should be connected to a low noise RF and DC ground with very low electrical and
thermal resistance for high frequency operation and thermal heat sinking.
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Mechanical Data

Outline Drawing
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Footprint Image
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DISCLAIMER

MARKI MICROWAVE, INC., (‘MARKI") PROVIDES TECHNICAL SPECIFICATIONS AND DATA (INCLUDING DATASHEETS),
APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, AND OTHER INFORMATION AND RESOURCES “AS IS” AND WITH ALL
FAULTS. MARKI DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

These resources are intended for developers skilled in the art designing with Marki products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) ensuring
your application meets applicable standards and other requirements. Marki makes no guarantee regarding the suitability of its
products for any particular purpose, nor does Marki assume any liability whatsoever arising out of your use or application of any
Marki product.

Marki grants you permission to use these resources only for development of an application that uses Marki products. Other
reproduction or use of these resources is strictly prohibited. No license is granted to any other Marki intellectual property or to any
third-party intellectual property. Marki reserves the right to make changes to the product(s) or information contained herein
without notice.

MARKI MICROWAVE and T3 MIXER are trademarks or registered trademarks of Marki Microwave, Inc. All other trademarks used
are the property of their respective owners.
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