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Surface-Mount Broadbat

DEVICE OVERVIEW

General Description

The BAL-0012SSG is a broadband surface mount balun, hand-tuned for optimal phase and
amplitude balance over a 10 MHz to 12 GHz bandwidth. It serves as an excellent choice for
analog to digital converters, balanced receivers, baseband digital modulations, and signal
integrity enhancement.

Download s-parameters here
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Part Ordering Options

. Green Product Export
IS Description FEEEES Status Lifecycle Classification
REACH
BAL-0012SSG Surface-Mount Broadband Balun SSG ROHS Released EAR99
Evaluation Board, 0.01 - 12 GHz REACH
EVAL-BAL-0012 Broadband Balun EVAL ROHS Released EAR99
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Port Configuration and Functions

Port Functions

Function Description bc Eguwglent
Circuit
. Common D‘\Mﬂ}
Common Port / In (Unbalanced) RF Input The common port is DC short to ground. Port
{Unbalanced)
Out 1/ 0° Port (Balanced) 0° Port The 0° port is DC short to ground. Inas aromced)
Out 2/ 180° Port (Balanced) 180° Port The 180° port is DC short to ground. (Eatamend)
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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
RF Power Handling 30 dBm
RF Power Handling 1 W
Package Information
Parameter Details Rating
ESD 250 to < 500 Volts HBM Class 1A
Dimensions - 4.83x6.10 mm
Moisture Sensitivity Level - MSL 1
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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.

Minimum Maximum

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

Amplitude Balance

Common Mode Rejection - 0.01 12 18 | 26 - dB
Insertion Loss as a Mode Converter - 0.01 12 - 5 6.5 | dB
Isolation - 0.01 12 - 8 - dB

Nominal Phase Shift - 0.01 12 - 180 - ¢

Phase Balance - 0.01 12 - 5 12 °

VSWR - 0.01 12 - 1.6 - -

Impedance Ratio - - - - 2:1 -
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Typical Performance Scattering Parameter

Three port scattering parameters measured as three single-ended 50Q ports showing relationship between any two ports.
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https://markimicrowave.com/assets/9f1558a5-1c54-4775-b840-daaa08f7c4a1/BAL-0012SSG_Common_to_output_port_insertion_loss.svg
https://markimicrowave.com/assets/7cb15dcc-469b-4ca4-a77b-98720b853c1d/BAL-0012SSG_Return_loss_for_common_port_and_output_ports.svg
https://markimicrowave.com/assets/1c414da2-0ef8-415e-b111-67b12ca1431d/BAL-0012SSG_Common_mode_rejection.svg
https://markimicrowave.com/assets/f189f44c-527d-4307-95c2-6b706f91e8c1/BAL-0012SSG_Common_mode_rejection_50_units_spread.svg
https://markimicrowave.com/assets/c63b26bc-aff9-4aee-812f-e4a34b0af118/BAL-0012SSG_Amplitude_balance_between_output_port.svg
https://markimicrowave.com/assets/766c6fde-0727-403d-9367-2724a77bb902/BAL-0012SSG_Amplitude_balance_between_output_ports_50_unit_spread.svg
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https://markimicrowave.com/assets/d024de64-a0ab-4830-966f-28e4bc7430f1/BAL-0012SSG_Phase_balance_between_output_ports.svg
https://markimicrowave.com/assets/6fc0f1c9-59eb-42ca-8746-73d35ccfafe0/BAL-0012SSG_Phase_balance_between_output_ports,_50_unit_spread.png
https://markimicrowave.com/assets/02ce48e1-9fe0-455b-bec6-263d6b93dbc9/BAL-0012SSG_Isolation_between_output_ports.svg
https://markimicrowave.com/assets/a2e9a255-e62d-4fc4-9bec-751cff157d92/BAL-0012SSG_Low_Frequency_Insertion_Loss.svg
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Typical Mixed Mode Performance Plots
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https://markimicrowave.com/assets/c6d78f77-b330-4d56-bbe8-14212838e661/Insertion%20Loss%20as%20a%20Mode%20Converter%20(dB).png
https://markimicrowave.com/assets/914a2770-44d5-4b3c-af71-56f6547571b4/Common%20Mode%20Insertion%20Loss%20(dB).png
https://markimicrowave.com/assets/b3ca96e4-3262-49ee-803a-ea04aa271b2f/Unbalanced%20Port%20Return%20Loss%20(dB).png
https://markimicrowave.com/assets/bd927437-1fac-4027-bf6e-c5ae47590c0f/Differential%20Port%20Return%20Loss%20(dB).png
https://markimicrowave.com/assets/d2563b42-e2a6-441d-bbaa-223fdfe66311/Common%20Mode%20Return%20Loss%20(dB).png
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Mechanical Data

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

e T——— ey -, |
e

Shaded Areas are Metal

S e

I PO LER

236 L 240 |9 BAL

@) S 12 020
Nk

SR 060 —~
\\(ﬁ

_ Rev: - | Copyright © 2020 Marki Microwave LLC.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/8ae3a440-ad00-40a7-97a5-b8d551deb575/BAL-0012SSG%20Catalog%20Outline.dwg
https://markimicrowave.com/assets/00d3a57f-020d-4152-84b1-56749138ea80/BAL(H)-0012SSG.dwg
https://markimicrowave.com/assets/f6b0f177-77b7-4385-b092-8630a60cccc1/BAL(H)-0012SSG.stp
https://markimicrowave.com/assets/cba940d9-9b09-4afa-9c18-54b3a1d32940/BAL-0012SSG_Package_Diagram.png
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Footprint Image

Download: Footprint Drawing

0.005—mm— All measurements are typical.
;] O =g
= O—m
BALSSG Package =
Bottom View 00 I 0.023
L 0.01: 0.030
0.03 &0.010 plated thru
0.04

Wias, e poxy or copper
Ground Pad/ Apply filled is recomended, 18 PL
solder paste in hatch  0.17

pattern with 40-50%  0-19

RD.013
0.010 —0.014
o 8] fill ratio to prevent g%ﬂﬂ }_1‘——4—
signal shorts : 20,020 -T
l0 Pad, 3PL ! 0050 Taper length

& o
—
= o
o o

0110

The landing pattem isto be used on Rogers4003 0.008" thick .
Grounded coplanar wave guide with 0.005" slot
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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

SMA female connector, 033
3PL ™ =
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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.

© 2020, Marki Microwave, LLC
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