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DEVICE OVERVIEW

General Description

The DLM-10SM is a tunable, dual channel GaAs Schottky diode signal limiter featuring

excellent IP3, insertion loss, and return loss. The limiting level is adjustable with an off-chip

bias network, and the two channels can be used for differential or single-ended signals.
The DLM-10SM is available in a lead-free, RoHS compliant QFN surface mount package
and is compatible with standard leaded and lead-free PCB reflow soldering processes. The

DLM-10SM is a superior alternative to discrete diode limiting options.

Download s-parameters here
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Specifications
Absolute Maximum Ratings
Parameter Maximum Rating Unit
RF Power Handling, Average 0.5 W

Package Information

Parameter Details Rating

Dimensions - 3x3mm

Moisture Sensitivity Level - MSL 1
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Electrical Specifications

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

Input P1dB Grounded Bias 0 10 - 10 - dBm
Insertion Loss +10dBm input power, grounded bias 0 10 - 1.4 - dB
Insertion Loss -10dBm input power, grounded bias 0 10 - 075 1.5 dB
Insertion Loss +15dBm input power, grounded bias 0 10 - 3.75 - dB

Return Loss -10dBm to +9dBm, grounded bias 0 10 - 20 - dB

Return Loss +12dBm, grounded bias 0 10 - 15 - dB
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Typical Performance Plots
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Insertion Loss: +15 dBm Input (dB)
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Insertion Loss: +10 dBm Input (dB)
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Insertion Loss: Forward Bias +0.25V (dB)

P oo

——-5 dBm Input
......... +5 dBm Input
===-+415 dBm Input = -

----- 0 dBm Input
+10 dBm Input—]
=420 dBm Input

2 3 4 5 6 7 8 9
Frequency (GHz)

10 11 12

Insertion Loss: Grounded Bias (dB)

———

oo

N~ —

.\ /.

> =

----- 0 dBm Input

+10 dBm Input—]

=420 dBm Input—]
| | | |

——-5 dBm Input
......... +5 dBm Input

===<+15 dBm Input = -
| | | | | |

0

1 2 3 4 5 6 7 8 9

10 11 12
Frequency (GHz)

2
-4
6
-8

-10

-12

-14

-16

-18

DLM-10SM

Tunable Differential Limiter

Insertion Loss: Forward Bias +0.5V (dB)

b N U T s e
\\\ ................
=
\\\§ - \\_// \
- ====§.§§§§L\ ¢’¢¢9¢=§‘\\§
< === S
S Lo
—-5dBmInput == o =—==-- 0 dBm Input
| eeeeereee +5 dBm Input +10 dBm Input ]
s==e+15 dBm Input = + =+20 dBm Input
0 1 2 3 4 5 6 7 8 9 10 11 12
Frequency (GHz)
Input 1 dB Compression Point (dBm)
\\// [T~
— _-2V
------ 1V
============ SO ——eebe e Groundefl
S=ae= 0.25Vv
===== +0.5V
0 2 4 6 8 10 12 14

Frequency (GHz)

_ Rev: - | Copyright © 2022 - 2025 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/db8e8691-c050-49b3-b191-7e7921b19957/IL%200.25V.svg
https://markimicrowave.com/assets/0c6550f3-768e-4581-883b-8485d3cdf325/IL%200.5V.png
https://markimicrowave.com/assets/37fdd240-966e-42a3-977c-f33b1be69cd7/IL%20Ground%20Bias.svg
https://markimicrowave.com/assets/383aace1-9fa0-49b8-89c1-630ca57d3776/IP1dB.svg

DLM-10SM

Tunable Differential Limiter

Marki

microwave L
www.markimicrowave.com

Application Information

Example Application Circuit
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T ::]F : | (or other
'L_i :— differential IC)
1 [
[

1 uF cap on each
bias line

Differential/ Two Channel Operation — The two limiting channels are not coupled together, so the device can be used as a
singlechannel, two channel, or differential limiter. If the second channel is not used, it should be connected to RF ground.
Grounded Operation — Pins 4,6, 10, and 12 can be connected directly to RF/DC ground for ease of use. This will give a
limitinglevel of around 7 dBm. If a higher or lower limiting level is desired, please see biased operation.

Biased Operation — For lower limiting levels, the internal diodes can be slightly forward biased to decrease the threshold voltage.
Apositive voltage should be applied to Pins 12 and 4, and an equal negative voltage should be applied to pins 6 and 10 for
symmetriclimiting. To increase the liminting threshold, the diodes should be reversed biased. This means that a negative voltage
should be

applied to pins 12 and 4, and an equivalent positive voltage should be applied to pins 6 and 10.

Biasing Circuitry — A voltage/current source that can both source and sink current must be used. Many voltage leveling circuits
can only supply current to set a minimum voltage. In this case the signal will cause the diodes to self-bias in limiting operation,
increasing the bias threshold. The bias supply must be able to sink current to prevent self-biasing. A low impedance RF ground
must be provided by bypass capacitors to ground as close as possible to the bias pins. High frequency bypass capacitors are
included on chip, so only low frequency (~1uF) capacitors are necessary. The DC power supply should be decoupled from the
limiter circuit through an RF choke and decoupling capacitors if necessary to eliminate power supply noise.
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Application Circuit
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Mechanical Data

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

Download: Footprint Drawing
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QFN Package Outline

The Landing Pattern is to be used on Rogers 4003, 0.008" thick% Oz
Copper both 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 - 2025, Marki Microwave, Inc
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