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2 - 20 GHz MMIC Isolati

DEVICE OVERVIEW

General Description

The MBAL-0220PSM is a GaAs passive MMIC balun in a 3mm QFN surface mount
package. This high isolation balun features excellent amplitude and phase balance across
its 2 to 20 GHz frequency range and offers a 2:1 impedance ratio. The 3mm QFN package
is a lead free, RoHS compliant package compatible with standard leaded and lead-free
solder reflows. The MBAL-0220PSM is an excellent choice for balanced amplifiers, clock
distribution, and higher order Nyquist sampling in analog to digital converters. The MBAL-
0220PSM is a higher isolation, smaller form factor version of the MBAL-0220SM.

Download s-parameters here
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EVB-MBAL-0220P| MMIC QFN Package Balun EVB RoHS Released EAR99
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Revision Code Revision Date Comment
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Port Configuration and Functions

Port Diagram

Below is the port diagram for the MBAL-0220PSM. The diagram is shown as an x-ray view from the top down.
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Port Functions

DC
Function Description Equivalent
Circuit
2 Common/Input Pin 2 is DC short to ground.
R D_f‘(‘o’\_o_
Out 1/ 0° Port oo
7 (Balanced) Pin 7 is DC open to ground.
R DL —
Out 2/180° Port o
9 (Balanced) Pin 9is DC open to ground.
Paddle Ground Ground paddle should be connected to RF ground.
. These pins are not connected internally. Datasheet D °
Pins 1,3,4,5,6,8,10,11,12| Non-connect (NC) . . .
performance is tested with NC pins grounded.
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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 be inoperable or have a reduced lifetime.

Parameter Maximum Rating Unit
Maximum Operating Temperature 85 °C
Maximum Storage Temperature 150 °C
Minimum Operating Temperature -40 °C
Minimum Storage Temperature -65 °C
RF Power Handling 37 dBm

Package Information

Parameter Details Rating
ESD 250 to < 500 Volts HBM Class 1A
Dimensions - 3x3mm
Moisture Sensitivity Level - MSL 1
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Electrical Specifications

Specifications guaranteed for +25°C, measured in a 50Q system. Measured data was taken on an evaluation board and de-
embedded to surface mount launch unless otherwise noted.

Minimum Maximum

Parameter Test Conditions Frequency Frequency Min Typ Max Unit
(GHz) (GHz)
Insertion Loss as a Mode Converter Configuration A, Temp = 25°C 2 20 27 dB
Nominal Phase Shift Configuration A, Temp = 25°C - - 180 °
Common Port Return Loss Configuration A, Temp = 25°C 2 20 14 dB
Common Port Return Loss Configuration A, Temp = 25°C 2 20 142 dB
Common Mode Return Loss Configuration A, Temp = 25°C 2 20 11 dB
Output Return Loss Configuration A, Temp = 25°C 2 20 16 dB
Isolation Configuration A, Temp = 25°C 2 20 17 dB
Amplitude Balance Configuration A, Temp = 25°C 2 20 0.1 dB
Phase Balance Configuration A, Temp = 25°C 2 20 0.7 °
Common Mode Rejection Configuration A, Temp = 25°C 2 20 38 dB
Impedance Configuration A, Temp = 25°C - - 50 Q
Impedance Ratio - - - 2:1
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Mixed Mode Scattering Parameters

Insertion Loss as a Mode Converter (dB)
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Typical Performance Scattering Parameters
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Mechanical Data

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

PROJECTION REVISIONS
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Notes (unless otherwise specified):

1. Substrate material is LCP.
2. 1/0 Leads and Die Paddle is (from base to finish):

Niz 0.5um MIN nores: i
Mark' ‘www.markimicrowave.com

Pd: 0.02um MIN [ microwava
AU 0.05um MAX -804 U005 DRAWNEBY DATE Outline

. . MATERIAL: 22111001 ETVV Ppp— "

3. All unconnected pins should be connected to PCB RF ground. 3mm QFN Isclation Balun
FINISH: 08, AN | 1105202 e,
e e | MBAL-0220PSM
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Footprint Image

Download: Footprint Drawing

PRIMARY DIMENSION ARE IN INCHES

X-Ray View 3mm QFN Package

MBAL-0220PSM
2 - 20 GHz MMIC Isolation Balun

Recommend to have the ground plane flocded.
Ground plane are left to PCB designer's discertion.

2X0.1058
[2.69]
01181
[3.00]

e b
0.0089
L1 & @027
Ground
E Paddle @
D @]
0[%2;11]2 0.0100 00135J
m ﬁ @ - [0.25] [0-34]
Landing pattern to be used on Rogers 4003, 008"
Fin# Fundtion Thick,1/2 Oz Cu both sides.

! GND QFN Package cutline

2 RF In

3 GND Recommend solder mask around

n GND @0.0150 perimeter of DF.N package

[50.38) Solder mask thickness left to
5 SND ) PCB designer's discertion
5 D Plated thru Via, recommend
conductive or non-conductive

7 RF Out fill vias can be added or reduced at

] GND PCB designer's discretion.

9 RF Out

10 GND

" GND

12 GND
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Evaluation Board - Outline Drawing

MBAL-0220PSM

2 - 20 GHz MMIC Isolation Balun
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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.

© 2026, Marki Microwave, LLC
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