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DEVICE OVERVIEW

General Description

The APM-7516PSM is a broadband low phase noise driver amplifier designed to provide
enough power to drive the LO port of an H or L-diode mixer with a range of input powers.
This amplifier uses GaAs HBT technology for low phase noise and provides +18 to 23 dBm
output power from 1.5 GHz to 20 GHz. This amplifier can be operated with a variety of bias
conditions for both low and high-power applications. The APM-7516SM shows less
variation in current supply under saturation than similar HBT amplifiers, has a lower thermal
resistance, and is less sensitive to damage from high input powers. The APM-7516PSM is
packaged in a compact 4 mm QFN with integrated blocking capacitors and power supply
inductor for surface mount integration on circuit board-based systems.

Download s-parameters here

Features Applications Functional Block Diagram

B More than +18 dBm output power up B Mobile test and measurement Boomoa 0

to 20GHz equipment o fo
Radar and satellite communications

B +18 dBm input power rating u . . .

. o W 5G transceivers . AL
u PQS't'Ye'on!y biasing m Driver amplifier for H and L - diode 2l .
|

Unconditionally stable W Suitable as a T3 driver 75 5 nnm

Part Ordering Options

. Product Export
Part Number Description Package Lifecycle Classification
APM-7516PSM 1.5-20 GHz Surface Mo.unt Low Phase QFN REACH Released EAR99
Noise Amplifier RoHS
Evaluation Board, Low Phase Noise REACH
EVB-APM-7516PSM 15-20 GHz Amplifier EVB ROHS Released EAR99
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Port Configuration and Functions

Port Diagram

A port diagram of the APM-7516PSM is shown below.

Port Functions
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Ic L
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RF Dut
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RF In
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1.5-20 GHz Surface Mount Low Phase Noise

DC
Function Description Equivalent
Circuit
< RFDut
15 RE Output Port This is the amplifier's RF Output. It is RF matched to 50 Q and is DC blocked. Must
utput Fo have less than 7:1 VSWR when operating.
= VB
20 Current Mirror Port 20 is the DC voltage bias pad for the current mirror that controls the collector
Bias Port current supplied to the amplifier. See performance plot at different bias condition.
. . . \C
VC Power Supply| Pad VCis the amplifier's DC voltage supply pad. See section performance plot at
22 . . o
Port different bias conditions.
. . . . , , RFn
This is the RF input port of the device, and is RF matched to 50 Q. This port is AC-
5 RF Input i ; - .
coupled; no blocking capacitor is required.
GND Ground IC backside must be connected to a DC/RF.g.round with high thermal and electrical GNDJ_
conductivity. L
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Specifications

Absolute Maximum Ratings

The Absolute Maximum Ratings indicate limits beyond which damage may occur to the device. If these limits are exceeded, the
device may become inoperable or have a reduced lifetime.

Parameter Maximum Rating Unit
Bias (Current Mirror) Voltage 7 \
Maximum Operating Temperature 85 °C
Maximum Storage Temperature 150 °C
Max Junction Temperature for MTTF > 1E6 Hours 125 °C
Max Power Dissipation for MTTF of 1E6 hours at 85°C Baseplate Temperature 1200 mwW
Minimum Operating Temperature -40 °C
Minimum Storage Temperature -65 °C
Output Load VSWR 7 -
Power Supply (Collector) Current (Ic) 240 mA
Power Supply (Collector) Voltage (VC) 7 \%
RF Input Power 18 dBm
8JC, Junction to Case Thermal Resistance 33 °C/W
FIT and MTTF Table
T(°C) A (TIF) MTTF (hr) MTTF (yr)
105 2,441.45 4.10E+05 47
85 310.48 3.22E+06 368
55 8.79 1.14E+08 12,992
25 0.12 8.24E+09 941,063
Package Information
Parameter DTS Rating
Dimensions - 4 x4 mm
Moisture Sensitivity Level - MSL 1

Recommended Operating Conditions

The Recommended Operating Conditions indicate the limits, inside which the device should be operated, to guarantee the

performance given in Electrical Specifications Operating outside these limits may not necessarily cause damage to the device,
but the performance may degrade outside the limits of the electrical specifications. For limits, above which damage may occur,
see Absolute Maximum Ratings.

Parameter Min Nominal Max Unit
Ambient Temperature -40 25 85 °C
Positive DC Voltage (VC) 4 5 6 \Y
Quiescent DC Current (Ic) - 105 - mA
DC Current with RF Input (Ic) - 225 mA
Positive DC Current Mirror Voltage (VB) - 5 - \%
Input Power for Saturation 10 12 14 dBm

Sequencing Requirements

There is no sequencing required to power up or power down the amplifier.

Amplifier must have an output load connected when operating.

Rev: A | Copyright © 2022, 2026 Marki Microwave LLC.



https://www.markimicrowave.com/

—

APM-7516PSM
Marki 1.5-20 GHz Surface Mount Low Phase Noise

MICrOWaYE  \www.markimicrowave.com Amplifier

Electrical Specifications
The electrical specifications apply at TA=+25 °Cin a 50 Q system. QFNs are 100% RF tested.

Minimum Maximum

Parameter Test Conditions Frequency Frequency Min Typ Max Unit
(GHz) (GHz)

Power Supply Voltage Vc = 5V Bias Voltage Vb =
Input IP3 5V -5 dBm Input power 1.5 20 - 121| - |dBm|
Input Power for Saturation Power Supply Voltage \g/: 5V Bias Voltage Vb = 15 20 - [12] - |dBm
Input Return Loss Power Supply Voltage \{5(\:/: 5V Bias Voltage Vb = 15 20 |16l - |aB
Noise Figure - 15 20 - [6.5] - |dB
Noise Figure - 1.5 5 - 197 - |dB
Noise Figure - 5 15 - |54 - [ dB
Power Supply Voltage Vc = 5V Bias Voltage Vb =
Output IP3 5V -5 dBm Input power 1.5 20 - [33| - |dBm
Output Return Loss Power Supply Voltage \g(\:/: 5V Bias Voltage Vb = 15 20 171 - | 4B
Power D|SS|pated.as a1L|near Signal | Power Supply Voltage Vc = 5V Bias Voltage Vb = 15 20 525l - |mw
Amplifier Y
Power D|SS|pated asa Sa;[urated LO | Power Supply Voltage Vc = 5V Bias Voltage Vb = 15 20 ~esol - lmw
Driver Amplifier Y
Reverse Isolation Power Supply Voltage \{5(\:/: 5V Bias Voltage Vb = 15 20 |3l - |aB
Saturated Output Power Power Supply VoItagSeVVF(’:STng, Bias Voltage Vb = 1.5 20 - (22| - (dBm
Small Signal Gain Power Supply Voltage \{5(\:/: 5V Bias Voltage Vb = 15 20 -1 I T

(12l power dissipated = DC input power + RF input power — RF output power. Linear signal amplifier operation is with quiescent
current and low output power. Saturated LO Driver calculated with recommended input power for saturation.
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APM-7516PSM Typical Performance Plots
APM-7516PSM measurements taken in EVAL-APM-7516PSM evaluation board without de-embedding.

Output Power (dBm) vs. Frequency, Over Temperature,

Small Signal Gain (dB) vs. Frequency, Over Temperature, 5V/5V Bias +10dBm Input Power, 5V/5V Bias
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Reverse Isolation (dB) vs. Frequency, Vc = 5V Collector Current (mA) vs. RF Input Power, Over Frequency,
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50 +13 dBm Input Power, F = 4 GHz 30
135 Moy, 25
-140 20 /‘7:?:‘: - - _\_\\
-145 i T T/
-150 P 15 b I VORI Y
™~

™ | Seen
-155 Y i RN
[ OP1dB Sal S
10 k =
1 N\
l
d

-160 \
— - - \

-165 S OP3dB \\'
-170 ""“‘\\'\4 2N 5 OP5dB

[ — |
-175 0
-180 0 5 10 15 20 25 30

10 100 1,000 10,000 100,000 1,000,000 Frequency (GHz)

Offset Frequency (Hz)

Harmonic Response (dBm) vs. Input Frequency,

Output Compression Curves (dBm) vs. Frequency, 4v/4v Bias A
+10 dBm Input Power, 5V/5V Bias

30 30
25
20
20 — — l \\"—\
o T s To——— 10 ~—
] e el bt L L TN S a
15 |de PSS tee o= \a\\ \
L N . -_ /-M\
|,|"" ’\ - \ . 0 \——\\
10 l'.,' oP1dB Sovere Vo ~ ( v\’/_—-\-\f ;l;ndamental
: — — —0P3dB e -10 ,,_/-'\ —3F 4
5 4 ——4F
1 0OP5dB a M ——5F
0 | | N\ -20 :
0 5 10 15 20 25 30
0 5 10 15 20 25 30 Frequency (GHz)
Frequency (GHz)

_ Rev: A | Copyright © 2022, 2026 Marki Microwave LLC.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/6421fb52-49fe-423b-aae9-a1cabb58f5c7/APM-7516PSM_Residual_Phase_Noise_vs_Offset_Frequency_5V_5V_Bias_13%20dBm_Input_Power_F_4_GHz.svg
https://markimicrowave.com/assets/ce30deeb-307d-41e6-9690-c57b2f07332b/APM-7516PSM_Output_Compression_Curves_vs_Frequency_5V_5V_Bias.svg
https://markimicrowave.com/assets/1da92041-387d-463b-9412-917d754682f1/APM-7516PSM_Output_Compression_Curves_vs_Frequency_4V_4V_Bias.svg
https://markimicrowave.com/assets/b8b8fb35-c3a9-4fd5-9168-8672df688eef/APM-7516PSM_Harmonic_Response_Input_Frequency_10_dBm_Input_Power_5V_5V_Bias.svg

—

APM-7516PSM
Marki 1.5-20 GHz Surface Mount Low Phase Noise

MICrOWaYE  \www.markimicrowave.com Amplifier

Application Information
Below is the recommended application circuit for the APM-7516PSM.
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Application Circuit

Bnd [nd
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Application Circuit Description
RF input and output should be soldered to 50 Q traces.

Description Sample Part Number
0402 Capacitor |uF 16V Kyocera 040ZYGID4ZATZA
0402 Resistor 10 Ohm Vishay Dale CRCWO40ZIOROFKED
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Mechanical Data

Outline Drawing
Download: OQutline 2D Drawing | Outline 3D Drawing | Outline 3D STP

[; %70] 033 Typ ‘B‘ ;_:1 @ Patl1# Fr:ll:lcction
’ .047 [.85] All dimensions are typical 5T TiC
VG VB ey [120] ™ 3 MNIC
VB Ve
1] o i B b BB B )
] o O ) . 020 T 5 | NC
al 18 1] . yp 7 NIC
APM 1 7 ot s e
— 10 MNIC
157 0 .091 Sq. D] & 1| NG
[4.00] 75 1 6 e ou o 12:30] & oulm, Ground Paddie E_*_O(;gzglyp E ,:I:E
= YYWW : o el T
i e c e
i Anpasal i
.015 Typ 20 | VB
- [.37] 21 | NIC
22 VC
23 NC
74 | NG

Notes:

. Substrate Material is Plastic.
2. 1/0Leads and Die Paddle are 0.05 micrans Au over 0.02 microns Pd over 0.5 microns Ni.
3. All unconnected pins should be connected to PCB RF ground.

_ Rev: A | Copyright © 2022, 2026 Marki Microwave LLC.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/363b65fe-c628-49df-a5b5-880c51e6dbee/APM-7516PSM%20Catalog%20Outline.dwg
https://markimicrowave.com/assets/72639604-c85c-4ddb-aa3b-88c6e5a9fc72/4mm%2024L%20plastic%20QFN.dwg
https://markimicrowave.com/assets/ad5ffa9b-4fa1-429c-980e-e032c1a493cd/4mm%2024L%20Plastic%20QFN.stp
https://markimicrowave.com/assets/5f279277-b7ff-45bd-8026-49805d092b2b/APM-7516PSM_Package_Diagram.PNG

—

APM-7516PSM

e H
Mar-k, 1.5-20 GHz Surface Mount Low Phase Noise
MICrOWave  \www.markimicrowave.com Ampllﬁer
Footprint Image
Download: Footprint Drawing
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Material Rogers 4003 008" 1 Oz Cu.
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Evaluation Board - Outline Drawing
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DISCLAIMER

MARKI MICROWAVE, LLC., (“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, LLC. All other trademarks used
are the property of their respective owners.
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