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DEVICE OVERVIEW

General Description

The MBALH-0R520CSP2 is a GaAs passive MMIC 1:1 balun that features
excellent 32 dB common mode rejection over a 0.5 to 20 GHz operational
bandwidth. The MBALH-OR520CSP2 is footprint compatible with the 1:2
MBAL-OR520CSP2, offering flexibility in system design. For ADC and DAC
interface applications, the choice between the 1:2 and 1:1 configurations
will depend on specific system requirements. This device is an ideal solution
for digital beamforming and other higher-order Nyquist sampling
applications, as well as clock distribution and balanced amplifier interfaces.
Available in a lead-free, ROHS compliant 2.5 x 2.5 mm CSP2 package, it is
compatible with standard pick-and-place assembly processes.

Download s-parameters here

Features

m 0.5 GHz to 20 GHz

m 1:1 Balun (50Q Common to
50Q Differential)

B Optimal Phase and Amplitude
Balance of 2° and 0.3 dB

B 32 dB Common Mode
Rejection

m Compact 2.5mm chip scale
package

B This product embodies Marki
Microwave's U.S. Pat.
11,869,858.

Applications

Balanced Receivers

Signal Integrity

Analog to Digital Converters
Balanced Amplifiers

Clock Distribution

Part Ordering Options

Part Number Description Package
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Export
Classification

Lifecycle

0.5-20 GHz Passive MMIC REACH
MBALH-OR520CSP2| Chip Scale Package 1:1 CSP2 ROHS Released EAR99
Balun
Evaluation Board, 0.5-20 REACH
EVB-MBALH-0R520| GHz Passive MMIC Chip EVB Released EAR99
RoHS
Scale Package 1:1 Balun
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Updated Moisture Sensitivity from MSL3 to MSL1
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Port Configuration and Functions

Port Functions

Equivalent
Function Description Circuit
for Package
GND Ground Ground pad should_ be connected to RF_/DC ground with
low electrical and thermal resistance. 1
D8\
Pin 1 Common Port /In The common port is DC short to ground.

(Unbalanced)

Out 1/ 0° Port C

Pin 3 (Balanced) The 0° port is DC short to ground.
; BEgg ==
Pin 4 Out 2 / 180° Port The 180° port is DC short to ground.
(Balanced)
Pins 2 and 5 tint Il ted. Th b NC
Pins 2.5 NC ins 2 an are not internally connected. They can be

connected to ground for normal operation.
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Specifications

Absolute Maximum Ratings

Parameter Maximum Rating Unit
Maximum Operating Temperature 100 °C
Maximum Storage Temperature 125 °C
Minimum Operating Temperature -55 °C
Minimum Storage Temperature -65 °C

Package Information

Parameter Details Rating
ESD 250 to < 500 Volts HBM Class 1A
Dimensions - 2.50 x 2.50 mm
Moisture Sensitivity Level - MSL 1
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Electrical Specifications

Minimum Maximum

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

Amplitude Balance Configuration A, 25°C 0.5 20 - 0.3 - dB
Common Mode Rejection Configuration A, 25°C 0.5 20 - |32 - dB
Common Port Return Loss Configuration A, 25°C 0.5 20 - 16 - dB

Impedance Configuration A, 25°C 0.5 20 - |50 - Q

Insertion Loss as a Mode Converter | Configuration A, 25°C 0.5 20 - |3.6 - dB
Isolation between differential ports | Configuration A, 25°C 0.5 20 - 9 - dB
Nominal Phase Shift Configuration A, 25°C 0.5 20 - |1180| - °
Output Return Loss Configuration A, 25°C 0.5 20 - 7 - dB

Phase Balance Configuration A, 25°C 0.5 20 - 2 - °
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Mixed Mode Scattering Parameters in 50 Ohm Differential System

Mixed mode scattering parameters are used to characterize differential circuits. For baluns, this means that
the 0° and 180° ports become a single 50Q differential port and the common port remains the same 50Q
common port. For more information about 1:1 balun data, visitMBAL vs. MBALH Data. The two-port s-
parameters of the balun are then characterized based on differential (d), common mode (c), or single-ended
(s) signals. For example: Scs12 is the Common output response given a single ended input.

Insertion Loss as a Mode Converter, Sds21 (dB) Differential Port Return Loss, Sdd22 (dB)
0 0
-5
-2
-10
_a -15
-20
-6 -25
-30
-8
-35
-10 —-40
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Frequency (GHz) Frequency (GHz)
Common Mode Insertion Loss, Scs21 (dB) Differential Return Loss given a Common Mode Input, Sdc22 (dB)
0 0
-5
-10
-10
-20
-15
-30 -20
-25
—-40
-30
-50
-35
—60 —-40
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Frequency (GHz) Frequency (GHz)
Common Mode Return Loss, Scc22 (dB) Unbalanced Port Return Loss, Sss11 (dB)
0 0
-5
-2
-10
-4
-15
-6
-20
-8 -25
-10 -30
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Frequency (GHz) Frequency (GHz)

_ Rev: A | Copyright © 2025 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/technical-resources/application-notes/mbal-vs-mbalh-data/
https://markimicrowave.com/assets/e10724ed-f30c-47c5-bf7b-c85e0666f067/MBALH-0R520CSP2%20normalized_H_0R520_sds21.png
https://markimicrowave.com/assets/11395c86-7310-47d1-9c35-c1c4f1c9e754/MBALH-0R520CSP2%20normalized_H_0R520_sdd22.png
https://markimicrowave.com/assets/e399a490-b497-448b-8733-4687d46b048b/MBALH-0R520CSP2%20normalized_H_0R520_ssc12.png
https://markimicrowave.com/assets/eb46cf13-246f-4419-99bb-7d08b4314dea/MBALH-0R520CSP2%20normalized_H_0R520_sdc22.png
https://markimicrowave.com/assets/8aa4ecea-afd5-45ab-94ab-9af851fbe824/MBALH-0R520CSP2%20normalized_H_0R520_scc22.png
https://markimicrowave.com/assets/6c59af4b-31fd-45a4-8bb0-7d2d94a33469/MBALH-0R520CSP2%20normalized_H_0R520_sss11.png

—

Marki

microwave

www.markimicrowave.com

MBALH-OR520CSP2
0.5-20 GHz Passive MMIC Chip Scale
Package 1:1 Balun

Typical Performance Scattering Parameters in 50 Ohm Differential System
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Mixed Mode Scattering Parameters in 100 Ohm Differential System
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Typical Performance Scattering Parameters in 100 Ohm Differential System
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Isolation (dB) Amplitude Balance (dB)
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All measurements are de-embedded from the fixture with Automatic Fixture Removal (AFR).
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Mechanical Data

Outline Drawing

MBALH-OR520CSP2
0.5-20 GHz Passive MMIC Chip Scale

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

Package 1:1 Balun

Units in inch +/-.004" [millimeter +/-0.1]

PROJECTION

REVISIONS

I DESCRIPTION

| DATE | APPROVALS

— INCH REV.
™M) A

I Initial Release

Pd: 0.08 - 0.15 ym
Au: 0.008 - 0.05 ym

2. Circuits to be shipped individually.
3. Shaded areas are metalized.
4. Finish: Ni: 0.5-2.0 ym

Port Number | Function I 32725 I AT
1 In
2 NC *All measurements are typical
3 out 1
4 out2
5 NC
Top Down
P . 0.0492 ey 00085 .
View 1 character date code [1.25] (0-22) Side
0.0085 i
2 /See table — «%0_(23%5 2 | 022 View
i L —
0.0256 | @ 4
03 0.0492
3 ! 3‘@ [1.25]
® Y 0.0728 5
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0984 1 N |
[2.50] T 1
4 4 B [0.20] J
0.0043 |
r -1 58 f RRRRRRRAE
« | ]
5 JS 0.0085 0.0354
0.0083 |- 0.0079 0.22 = -
0.0984 (021 - [0-20] 022 -0
[2.50]
Bottom Up
View
XXX | MBAL#-####CSP2
011 MBAL-0R106CSP2
Notes: (Unless otherwise specified) 012 | MBALH-OR106CSP2
013 MBAL-0R520CSP2
1. Front to back registration to be 50.8um max. 014 | MBALH-OR520CSP2
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Footprint Image

Download : Footprint Drawing

RECOMMEND TO HAVE THE GROUND
PLANE FLOODED. GROUND PLANE ARE LEFT TO PCB
DESIGNER'S DISCRETION.

@0.010 PLATED THRU MIA. RECOMMEND CONDUCTIVE OR
NON-CONDUCTIVE FILL. VIAS CAN BE ADDED OR REDUCED
[ AT PCB DESIGNER'S DISCRETION

0.034
0.064
2% 0.077
2x 0.086

KRAYVIEW CSP PACKAGE

2 0.005

0.000

RECOMMEND SOLDER MASK ARQUND
/ PERIMETER OF CSP PACKAGE

—-+— 0.000
0013
0.021
-+— 0.008

N
:

0.010 00126 fa—
0.012
0.017

—= |=— 0.0038

O
OG‘\
A
o

3 0.033

0.035
0.040

R0.0039

{ E*
0.049 0.0175
sse 00145 (G | Trace wian
Gt f

0.064 t
/ oooss |
RO.0125 Trace Gap

O

#.
- |
=8

o\ |
O

O OO OO ez v
O
O
i

u!

O
O

0.0212

)
5 0.103
| ‘ LANDING PATTERN TO BE USED ON ISOLATACHYON
Port Number | Function 100G .010° THICK 4 OZ COPPER (HVLF)BOTH SIDES
[1 In g g
3 outt ° °
4 out2
2and5 NC

_ Rev: A | Copyright © 2025 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/e16bed82-27e8-472b-8420-ab23c6d3c3da/MBAL-0220CSP2%20Landing%20Pattern.dxf
https://markimicrowave.com/assets/f8aba394-fc77-4299-8ec2-0ade31837f54/MBAL-0220CSP2_Footprint.svg

—

Marki

microwave

www.markimicrowave.com

MBALH-OR520CSP2
0.5-20 GHz Passive MMIC Chip Scale

Evaluation Board - Outline Drawing

Package 1:1 Balun

1.859
[47.22)

Port | Connector Type
1,2, 3] 2.92mm Female

Note: Connectors are not
removeable.

/—Part marking:

Y - Date code
XXX - See table
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RoHS Compliant (SN96.5/AG3.5) Components/Assembly
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014 EVB-MBALH-0R520 | MBALH-0R520CSP2
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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.

© 2025, Marki Microwave, Inc
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