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0.1-6 GHz Passive MMIC €hip Scale Package

DEVICE OVERVIEW

General Description

The MBAL-OR106CSP2 is a GaAs passive MMIC 2:1 balun that features excellent 33 dB
common mode rejection over a 0.1 to 6 GHz operational bandwidth. The MBAL-OR106CSP2
is footprint compatible with the 1:1 MBALH-OR106CSP2, offering flexibility in system
design. For ADC and DAC interface applications, the choice between the 2:1 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.
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Part Ordering Options

Green Product Export

Part Number Description

Status Lifecycle Classification

0.1-6 GHz Passive MMIC Chip Scale
MBAL-OR106CSP2 Package 2:1 Balun CSP2 ROHS Released EAR99
Evaluation Board, 0.1-6 GHz Passive MMIC REACH
EVB-MBAL-0R106 Chip Scale Package 2:1 Balun EVB ROHS Released EAR99
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Revision History

Revision Code Revision Date Comment
- 2025-04-21 Initial Release
A 2025-04-28 Updated Moisture Sensitivity from MSL3 to MSL1
B 2026-06-03 Updated Port Description
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Port Configuration and Functions

Port Functions

DC
Function Description Equivalent
Circuit
GND Ground Ground pad should be connected to RF/DC ground with low electrical and
thermal resistance. 1
. Common Port / In . C
Pin 1 The common port is DC short to ground.
(Unbalanced) 1
D8\
Pin3 [Out1/0° Port (Balanced) The 0° port is DC short to ground.
Pin 4 Out 2 /180" Port The 180° port is DC open
' (Balanced) P pen.
Pins 2.5 NC Pins 2 and 5 are not internally connected. Thgy can be connected to DAL
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 - 2.50x2.50 mm
Moisture Sensitivity Level - MSL 1
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Electrical Specifications

Minimum Maximum
Parameter Test Conditions Frequency Frequency Min Typ
(GHz) (GHz)

Amplitude Balance 25°C 0.1 6 0.1 - dB
Common Mode Rejection 25°C 0.1 6 33 - dB
Common Port Return Loss 25°C 0.1 6 13 - dB

Impedance 25°C 0.1 6 50 - Q
Insertion Loss as a Mode Converter 25°C 0.1 6 33 - dB
Isolation 25°C 0.1 6 6 - dB
Nominal Phase Shift 25°C 0.1 6 180 - °
Output Return Loss 25°C 0.1 6 7 - dB
Phase Balance 25°C 0.1 6 0.5 - °
Impedance Ratio - - - 2:1 - -
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Mixed Mode Scattering Parameters

Mixed mode scattering parameters are used to characterize differential circuits. For baluns, this means that the 0° and 180° ports
become a single 100Q differential port and the common port remains the same 50Q common port. 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.
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Typical Performance Scattering Parameters
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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

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

. . " oy PROJECTION REVISIONS
Units in inch +/-.004" [millimeter +/-0.1] e @ e oesomeron [ o [ sorows
Port Number | Function o A I Initial Release I 3/27/25 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 o, [ o2 View
i L —
0.0256 | @ 4
[0? o 0.0492
3 B 1.25]
o Y 0.0728 3 5 0.2
[1.85] 1
.0984
s | 2 —
4 4 B [0.20] J
0.0043
r 011 B ! RERARRES ¢
5 } J5 00085 | 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
2. Circuits to be shipped individually.
3. Shaded areas are metalized. NoTES MaArki o mormoronarscon
4. Finish: Ni: 0.5-2.0 um p— — m'cmwge i
Pd: 0.08 - 0.15 ym waTEA m D
e : s CSP2 Balun
Au: 0.008 - 0.05 ym | e | smeseme TR g s CSP2
Proprietary: This document was originated by and is the property of Marki Microwave. Unauthorized disclosure is prohibited. | DO NOT SCALE DRAWING A ouc32 SHEET 1 OF 1

EVB Out- refers to output Out 1

EVB Out+ refers to output Out 2
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Footprint Image
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DESIGNER'S DISCRETION.

MBAL-OR106CSP2
0.1-6 GHz Passive MMIC Chip Scale Package 2:1
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Evaluation Board - Performance Data

Parameter Test Conditions Frequency Range (GHz)

Impedance Ratio - - - 2 - -
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Evaluation Board - Outline Drawing

PROJECTION REVISIONS
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EVB-MBAL#-###HH#
XXX EVB-MBAL#-#it# Surface Mount PN
011 EVB-MBAL-0R106 MBAL-0R106CSP2
012 EVB-MBALH-0R106 | MBALH-0R106CSP2
Port ‘ Connector Type 013 EVB-MBAL-0R520 MBAL-0R520CSP2
1,2, 3‘ 2.92mm Female 014 EVB-MBALH-0R520 | MBALH-0R520CSP2
Note: Connectors are not
removeable. — —
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