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SURFACE-MOUNT BR

DEVICE OVERVIEW

General Description

The BAL-0032SSG is a surface-mount broadband balun, hand-tuned for optimal phase
and amplitude balance over an industry leading 10 MHz to 32 GHz bandwidth. The

BAL-0032SSG operates as an excellent choice for analog to digital converters, 2 Br0032SS8 o)
balanced receivers, baseband digital modulations, and signal integrity.

Download s-parameters here
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Part Number Description Package

SURFACE-MOUNT
BAL-0032SSG BROADBAND BALUN SSG - RoHS Released EAR99
Evaluation Board, 0.01 -
EVB-BAL-0032 | 32 GHz Surface-Mount - - RoHS Released EAR99

Broadband Balun
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Port Configuration and Functions
Port Diagram

A top-down view of the BAL-0032SSG package outline drawing is shown below. Marki baluns are passive reciprocal
devices allowing either single ended to differential or differential to single ended conversion.
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Port Functions

Equivalent Circuit

Function Description for Package
Port 1 Common Port / SE (Unbalanced) The common port is DC short to ground.
P2
Port 2 D+ / 0° Port (Balanced) The 0° port is DC short to ground.
P3
Port 3 D- / 180° Port (Balanced) The 180° port is DC short to ground.
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Specifications

Absolute Maximum Ratings

The Absolute Maximum Ratings indicate limits beyond which damage may occur to the device. Absolute Maximum
Ratings are individual and should not be met in parallel. If these limits are exceeded, the device may be inoperable or
have a reduced lifetime.

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

Dimensions - 5.08 x 8.89 mm
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Electrical Specifications
The electrical specifications apply at TA=+25°C in a 50Q system. Min and Max limits are guaranteed at TA=+25°C.

Parameter Test Minimum Maximum Min Typ Max

Conditions Frequency (GHz) Frequency (GHz)

Insertion Loss as a
Mode Converter i 0.01 32 i > 8 ds
Nominal Phase Shift - 0.1 32 - 180 - °
Amplitude Balance - 0.1 20 - 0.5 1.3 dB
Amplitude Balance - 20 32 - 0.5 15 dB
Phase Balance - 0.01 20 - 5 10 °
Phase Balance - 20 32 - 5 13 °
Common Mode . 0.1 20 - | 25 | 22 | a8
Rejection
common Mode . 20 32 - | 25 | 18 | dB
Rejection
Isolation - 0.01 32 - 8 - dB
Impedance - - - - 50 - Q
Return Loss (Output) - 0.01 32 - 9 - dB
Return Loss i 0.1 32 i 8 i dB
(Common)
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Typical Mixed Mode Performance Plots

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. Sds21 is the differential output response given a single ended input.

Typical performance plots are evaluation board measurements with fixturing to the device pins de-embedded
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Insertion Loss Mode Converter 32 Unit Spread (dB)
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Phase Balance (°)

200 o Common Mode Rejection (dB)
195

-10
190

185 A -20
180 /\/\ /\/\ 30 N

Jd N NS

v
170
-50 1
165 {
160 -60
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz)
Typical EVB Mixed Mode Performance Plots
Insertion Loss (dB) Common Mode Insertion Loss (dB)
0 0 T
Ssc12

> -10 - = —5sc21 |

10 =2 -\\/\\ 20
\ ,&'—\
-15 -30 /\
-20 -40 / / > N\
1
5 Output 50 /
----- Output2
-30 ‘ ‘ -60
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Frequency (GHz) Frequency (GHz)
Unbalanced Port Return Loss (dB) Differential Port Return Loss (dB)
0 0
5 5 P

_;0 /\""\/\//— \\\V/ 10 —\ A A N
N/ RWAARWA
LY. | |

V —5ss11 / ——Sdd22 v
-25 ‘ ‘ -25
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

~—

Frequency (GHz) Frequency (GHz)

_ Rev: A | Copyright © 2022 - 2023 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/d6716c73-5378-48f2-84dc-05c968832be5/BAL-0032SSG_Phase_Balance.svg
https://markimicrowave.com/assets/13ef3edd-45cb-4060-b65c-9aa6a4519e5e/BAL-0032SSG_Common_Mode_Rejection.svg
https://markimicrowave.com/assets/4c5eb51b-6589-4f4f-b7a5-d10e4cff1950/BAL-0032SSG_Insertion_Loss_EvB.svg
https://markimicrowave.com/assets/8bfb95ea-63ab-4487-ada4-37958d557be2/BAL-0032SSG_Common_Mode_Insertion_Loss_EVB.svg
https://markimicrowave.com/assets/fb958591-9735-47f8-851d-1dbaf8d27010/BAL-0032SSG_Unbalanced_Port_Return_Loss_EvB.svg
https://markimicrowave.com/assets/99cb9baf-126b-4c4b-a1f3-39871f4e328c/BAL-0032SSG_Differential_Port_Return_Loss_EVB.svg

—

. BAL-0032SSG
Marki SURFACE-MOUNT BROADBAND BALUN

microwave ..
www.markimicrowave.com

Return Loss Mode Converter (dB) Common Mode Return Loss (dB)
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Mechanical Data

Outline Drawing
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Notes:
I. Finish: 2-By-inches of Gold type Il Grada A

Soft Gold over 100-200 p-inches solderable Nickel. ENIG is acceptable.
2. Material: FR4 0.01" Thick, 1/2 Dz. Copper hoth sides.
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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.

© 2022 - 2023, Marki Microwave, Inc
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