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Vave Doubler

DEVICE OVERVIEW

General Description

The MMD-2050LSM is a MMIC millimeter wave doubler fabricated with GaAs Schottky
diodes. This operates over a guaranteed 10 to 25 GHz input frequency range or a
doubled output frequency range of 20 to 50 GHz. It features excellent conversion loss,
superior isolations, and high harmonic suppressions across a broad bandwidth. Both
surface mount QFN and evaluation boards are available.

Features Applications Functional Block Diagram
B | ow input drive ® High frequency synthesis
® High fundamental rejection ® LO signal chain

B Millimeter wave output
frequencies

B RoHS Compliant

Part Ordering Options

Part Number Description Package Racking S e Export

Size Status Lifecycle Classification

Evaluation Board, GaAs
EVAL-MMD-2050L| MMIC 20 - 50 GHz - - RoHS Released EAR99
Millimeter Wave Doubler
GaAs MMIC Millimeter

MMD-2050LSM Wave Doubler QFN - RoHS Released EAR99
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Port Configuration and Functions
Port Diagram

A bottom-up view of the MMD-2050LSM outline drawing is shown below. The MMD-2050L should only be used in the
forward direction, with the input and output ports given in Port Functions.
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Port Functions

Equivalent Circuit

Port Function Description for Package
GND Ground SM package ground path is provided through the ground paddle.
DN

Pin 11 | 2F Output Pin 11 is DC open and AC matched to 50 Ohms from 20-50GHz.

Pin 2 1F Input Pin 2 is diode coupled and AC matched to 50 Ohms from 10-25GHz. D—fﬂﬁg
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Specifications

Absolute Maximum Ratings

The Absolute Maximum Ratings indicate limits beyond which damage may occur to the device. 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 Rating
ESD 250 to < 500 Volts HBM Class 1A
Dimensions - 3.00 x 3.00 mm

Recommended Operating Conditions

The Recommended Operating Conditions indicate the limits, inside which the device should be operated, to guarantee
the performance given in Electrical Specifications Operating outside these limits may not necessarily cause damage to
the device, but the performance may degrade outside the limits of the electrical specifications. For limits, above which

damage may occur, see Absolute Maximum Ratings.

Parameter i Nominal
Input Power 5 - 10 dBm
Ambient Temperature -55 25 100 °C

Sequencing Requirements

There is no requirement to apply power to the ports in a specific order. However, it is recommended to provide a 50Q
termination to each port before applying power. This is a passive diode doubler that requires no DC bias.
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Electrical Specifications

The electrical specifications apply at TA=+25°C in a 50Q system. Typical data shown is for the EVAL package doubler
used in the forward direction with a +7 dBm sine wave input.

... Minimum Maximum .
Parameter Test Conditions Max
Frequency (GHz) Frequency (GHz)
Conversion Loss 1 Second Harmonic Output - - - 12.5 15 dB
Input Frequency i i 10 . o5 GHz
Range
Input Power - - - 5 - 10 dBm
; 2 Input =10 - 25 GHz _ _ _ _
Isolation, 1F Output = 10 - 25 GHz 47 dB
Isolation, 3F 3 | nput=10-17 GHz - - - 58 - dB
Output = 30 - 51 GHz
Isolation, 4F 4 | !nput=10-12.5 GHz - - - 26 - dB
Output = 40 - 50 GHz
Output Frequency i i i 20 i 50 GHz

Range

. 5| Input=10-25GHz _ B B B
Suppression, 1F Output = 10 - 25 GHz 34.5 dBc

. 6| Input=10-17 GHz _ - - -
Suppression, 3F Output = 30 - 51 GHz 46 dBc

. 7| Input=10-12.5 GHz B B B _
Suppression, 4F Output = 40 - 50 GHz 14 dBc

[15N6I7] Suppressions and isolations measured with an input source with >60dBc (relative to fundamental input)
harmonic suppression. Suppression is defined as the harmonic power relative to the 2F doubled output power.
[213114] |solation is defined as the harmonic power relative to the 1F fundamental input power.
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All typical performance data includes fixturing losses from the EVAL package. The actual DUT performs better than the
displayed results, especially as the frequency increases.

Typical Performance Plots

i 2F Output Conversion Loss (dB) 2F Conv. Loss (dB)/1F Supp vs Input Power
- o
6 &
-8
-10
-10 — =
prr ™ -15 T
-12 ! [, Rt el | —
/ V> / -20 L P = ]
-14 p = "*..}/ --——-1F Supp
16 -15 i 2F Conv Loss
h.‘t
-18 -30 _,_-"r/ S E e =
-20 -35
17 20 23 26 29 32 35 38 41 44 47 50 53 -15 -12 -9 -6 -3 0 3 6 g
RF Frequency (GHz) Input Power at 17.5GHz (dBm)
2F Conv. Loss (dB)/1F Supp vs Input Power 4 2F Conversion Loss vs Temperature
0 -
Room Temp
-5 ST T T T T T - 100°C
10 C —TTTT—TT1T ----- -55°C .
o P A ) ‘
15 el 0 U pA S ol A
E [ sy [ 12 _p\-u/\ ool " M oudy, \‘-\..-. At o A
_.--*-\\ / ;;.-;J?",u,f’ N ":"i NG 71 & 3 "J' v
-20 - . - ] 7 e m Sy \/“"’v‘:‘gﬂ .'&’ T '0“. L]
*-.,)/ ---—-1F Supp -14 F e )
-25 ] 2F Conv Loss ] 16 i - Pk
."h
30 _,,/'_/ S N [ — = .18
35 -20
15 12 9 5 -3 0 3 & 9 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Input Power at 17.5GHz (dBm) Output RF Frequency (GHz)
1f Output Suppression (dBc) 1f Harmonic Isolation (dB)
0 0
-10 -10
-20 -20
’__,_/\_ = I
i /J =4
i = P |
-50 ~ -50 —
\.'.v-’ /_-—"
-60 -60 \r\/'f
-70 -70
10 13 16 19 22 25 10 13 16 19 22 25

Output RF Frequency (GHz) Input RF Frequency (GHz)

_ Rev: A | Copyright © 2019 - 2020 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/92bb7b45-a61a-455c-8cdc-b707d2ef74a6/MMD-2050LSM%202F%20Conversion%20Loss.svg
https://markimicrowave.com/assets/f8594308-ecaf-423b-a40b-58105f2ee086/MMD-2050LSM%202F%20Conversion%20Loss.svg
https://markimicrowave.com/assets/6acf61c6-4c15-4d7a-b742-3121de122acf/MMD-2050LSM%202F%20Conversion%20Loss.svg
https://markimicrowave.com/assets/b4ab89eb-5aa6-4d71-87b2-af4f51268f74/MMD-2050LSM%202F%20Conversion%20Loss%20vs%20Temp.svg
https://markimicrowave.com/assets/ae4514fb-963c-4f64-a62b-7f23162df059/MMD-2050LSM%201F%20Output%20Suppression.svg
https://markimicrowave.com/assets/91d1fa3f-8b9d-41ba-b380-c9a085076ab6/MMD-2050LSM%201F%20Harmonic%20Isolation.svg

—

o MMD-2050LSM
Ma"k’ GaAs MMIC Millimeter Wave Doubler

microwave .
www.markimicrowave.com

3f Output Suppression (dBc) 3f Harmonic Isolation (dB)

0 0
10 -10
20 -20
30 -30

-50 ‘V\*ﬁ N*“W\{ 50 i
o Y .60

" s
i ¥
'

|
~J
=]
—
=

-80
-850
-390
-90
10 13 16 19 22 25
20 25 30 a5 40 45 50
Input RF Frequency (GHz)
Output RF Frequency (GHz)
4f Output Suppression (dBc) 4f Harmonic Isolation (dB)
o 0
-5 -3
-10 -10
15 WW -15
_20 -20
-25 -25 W
-30 -30
-35 -35
_4A0 -40
20 23 26 29 32 35 38 41 44 47 50 10 13 16 18 22 25
Output RF Frequency [GHz) Input RF Frequency (GHz)
Input Return Loss (dB) Output Return Loss (dB)
0 0

12 1: A, W % /W\W"’W\\ Al
1s Jff F\.\ P -15 \'dv i\ ‘\/J"
RN MM

=

10 13 16 19 22 25 20 23 26 29 32 35 38 41 44 47 50

RF Frequency (GHz) RF Frequency (GHz)

_ Rev: A | Copyright © 2019 - 2020 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/c8f826fe-5aba-4eeb-8e21-86b0455a54ac/MMD-2050LSM%203F%20Output%20Suppression.svg
https://markimicrowave.com/assets/eb0fb363-859a-4fb7-b5f1-6b4f41efd2d0/MMD-2050LSM%203F%20Harmonic%20Suppression.svg
https://markimicrowave.com/assets/6bc78333-8402-47e4-8ae0-25bae7900957/MMD-2050LSM%204F%20Output%20Suppression.svg
https://markimicrowave.com/assets/1f4b61e3-d119-4c8c-91db-b53118e86d63/MMD-2050LSM%204F%20Harmonic%20Isolation.svg
https://markimicrowave.com/assets/fabb7b2d-117a-4e49-9784-7b60d3578463/MMD-2050LSM%20Input%20Return%20Loss.svg
https://markimicrowave.com/assets/766ba574-948c-4006-8746-1b03b9a689d7/MMD-2050LSM%20Output%20Return%20Loss.svg

—

o MMD-2050LSM
Ma"k’ GaAs MMIC Millimeter Wave Doubler

microwave ..
www.markimicrowave.com

Mechanical Data

Outline Drawing

: Config
Pin # A
1 N/C All Dimensions are Typical
2 Input
3 N/C - Y .
4 N/C R
T I SRCRCRC
6 N/C e MMD O D @
7 N/C 0118 Input Qutput E QUW[E round (Z Input
8 N/C T 6591 IR S -
g N/C E T E @ 0(!‘3'.’
10 N/C YYWW ( daal =
11 | Output
12 N/C Notes (unless otherwise specified): L ;?:s_
1 3 N/C 12 ﬁgbfg;es l::cllelrjiiael i;aLd?jilr; is (from base to finish): "
14 N/C Ni:.0.5um MIN
15 N/C A 0050 MAX.
1 6 N /C gr ;ﬂt\’:lngl"lconnected pins should be connected to PCB RF
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Footprint Image
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MMD-2050LSM
GaAs MMIC Millimeter Wave Doubler

All measurements are typical

O O Port | Connector Type Port | DC Voltage
O O F 2.40mm Female F 0.253V
0.50 2F 2.40mm Female 2F DC Open
Nz ’C—)Tl_ V’—\O\ Note: Connectors are not
e ssoossansih = | t removeable on EVAL board
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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.

© 2019 - 2020, Marki Microwave, Inc
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