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GaAs Double-Balanced Mixer

DEVICE OVERVIEW

General Description

The MM1-2567LS is a passive GaAs double balanced MMIC mixer suitable for both up and
down-conversion applications. As with all Marki Microwave mixers, it features excellent
conversion loss, isolation and spurious performance across a broad bandwidth and in a
small form factor. The MM1-2567LS is available in a connectorized package. Owing to its
passive balun circuitry, the mixer can be used in two different configurations: Configuration
Afor highest efficiency and Configuration B for the best spurious performance and lowest
LO drive.

Features Applications Functional Block Diagram

B Connectorized Package N/A

B Broadband Performance LO RF
B Excellent Unit-to-Unit Repeatability

B Extremely Low LO Drive Operation

IF

Part Ordering Options

- Green Product Export
Part Number Description Package Connectors Status Lifecycle Classification
GaAs DOUBLE- REACH
MM1-2567LS BALANCED MIXER S Standard RoHS Released EAR99
MM1-2567LCH-2| C2AS Double-Balanced CH - REACH Released EAR99
Mixer RoHS
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Port Configuration and Functions

Port Diagram
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Port Functions

Configuration A

DC
Port  Function Description Equivalent

Circuit

Port 1 IF Port 1 is DC coupled to the diodes. Blocking capacitor is optional.

Port 2 LO Port 2 is DC short to ground and AC matched to 50 Ohms from 25 to 67 GHz. Blocking
capacitor is optional.

Port 3 is DC short to ground and AC matched to 50 Ohms from 25 to 67 GHz. Blocking

Port 3 RF o .
capacitor is optional.
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Configuration B

DC
Port Function Description Equivalent
Circuit

Port 1 IF Port 1 is DC coupled to the diodes. Blocking capacitor is optional. VIA
Port 2 RF Port 2 is DC short to ground and AC matched to 50 Ohms from 25 to 67 GHz. Blocking

capacitor is optional.
Port 3 LO Port 3 is DC short to ground and AC matched to 50 Ohms from 25 to 67 GHz. Blocking

capacitor is optional.
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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
Port 1 DC Current 30 mA

Port 2 DC Current 21 mA

Port 3 DC Current 30 mA

RF Power Handling (RF+L0), 100°C 23 dBm

RF Power Handling (RF+L0), 25°C 28 dBm

Package Information
Parameter Details Rating

Dimensions - 1.38x1.17 mm
Moisture Sensitivity Level - MSL 1
Recommended Operating Conditions
Parameter Nominal Max Unit
LO Input Power 6 - 16 -
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Electrical Specifications

Specifications guaranteed from -55 to +100°C, measured in a 50Q system

Parameter Port Configuration Test Conditions
. LO/RF=25-60 GHz
Conversion Loss A IF=DC-30 GHz - 9 16 dB

LO/RF=25-67 GHz
Input 1 dB Compression A IF=DC-30 GHz - 1 - dBm
LO Drive Level=10-16dBm

LO/RF=25-67 GHz

Input IP3 A IF=DC-30 GHz - 9 - dBm
LO Drive Level=10-16 dBm
Isolation, LO to RF A - - 33 - dB
Conversion Loss B LO/RF=25-60 GHz - 15 | 21 dB

IF=DC-30 GHz

LO/RF=25-67 GHz
Input 1 dB Compression B IF=DC-30 GHz - 5 - dBm
LO Drive Level=6-12 dBm

LO/RF=25-67 GHz

Input IP3 B IF=DC-30 GHz - 15 - dBm

LO Drive Level=6-12 dBm
IF Frequency Range - - 0 - 30 GHz
LO Frequency Range - - 25 - 67 GHz
RF Frequency Range - - 25 - 67 | GHz
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Typical Performance
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Low Side LO, IF Return Loss (dB)

RF Return Loss (dB)
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MM1-2567LS - Typical Performance

Performance plots for the connectorized module are shown for measurements where directly probed measurements of the die
are unavailable. Note that the following measurements include losses from connectors and microstrip traces.

Conversion Loss (dB)-4 Relative IF Response (dB)
0 0 =]
N N
L oS \ “\
5 2 Wil \ / \
N7/ \ /
- /-‘-’_\. P T \'(
-10 y2 K -4 N Nt
4/ \\\ & M
15 Lo N < Y -6 Ky
/ —,—ee” ~- \
/ ‘\
-20 - - -8 \
= +13 dBm LO: Configuration A e 67 GHz RF: Configuration A \
’s --- +9 IdBm L(?: Confliguratilon B 10 === 67 GHz RF: Configuration B \\
17 22 27 32 37 42 47 52 57 62 67 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
RF Frequency (GHz) IF Frequency (GHz)
0 Configuration A Conversion Loss vs. LO Power (dB)** Configuration B Conversion Loss vs. LO Power (dB)!*
0 r T
+9 dBm
=—=+5dBm
-5 -5 === +3dBm
= === +2dBm
10 ";:.f:-fe,:;: Ao . 10 essese +1dBm
- \ O e N T A MR RN - = — -0dBm
aadiaa ¥ .}”\e <:;‘%./. J / \.'-\;\\/,\. I?’k.
15 ——+13dBm A NN NN e -15 A -
—_— ° S e e
+11 dBm N v “ \ A N
e === +10dBm ,' ’Iﬂ'
-20 oo +9dBm \ 20 Y )gs
i oo 8 dm - /,I_:/
o = «+7 dBm s
-25 0-' -25 ’n.
17 22 27 32 37 42 47 52 57 62 67 17 22 27 32 37 42 47 52 57 62 67
RF Frequency (GHz) RF Frequency (GHz)
0 LO to RF Isolation (dB) 0 LO to IF Isolation (dB)
-10 -10 - s e e = -
b= - == ‘\\
-20 -20 ,/"\ So P N
~ N
7\ — Ny / ~
-30 \\ — < -30 N\ / \-/_~\ L ,l r
-
Vit N el \ \ /
-40 L Lan z -40
=\ ('/; e p T p— A\
- 'I
-50 N
e Configuration A 50 e Configuration A
-60 === Configuration B 60 = = = Configuration B
17 22 27 32 37 42 47 52 57 62 67 17 22 27 32 37 42 47 52 57 62 67
LO Frequency (GHz) LO Frequency (GHz)
0 RF to IF Isolation (dB) 0 High Side LO, IF Return Loss (dB)
-10 5 ’/—\.A <
N o/t I'-' T 4 :I/
-20 2o N\ S 10 | - /
"— \\ \ " Sm-,” ‘s/’-“-‘ /
30 - \; I’ b "“ N l/ \ P,
i K \ v NS -15 \ —
\ L J
-40 Ser -20
-50 - : -25
— Configuration A e 25 GHz RF: Configuration A
=== Configuration B = == 25 GHz RF: Configuration B
-60 -30
17 22 27 32 37 4 47 52 57 62 67 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
RF Frequency (GHz) IF Frequency (GHz)

_ Rev: A | Copyright © 2020, 2025 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/61948899-230e-4ea0-bc95-7bcc5d8a9e82/MM1-2567LS_Conversion_Loss.png
https://markimicrowave.com/assets/76d05398-605d-4fb3-a360-b7f33feb2ab2/MM1-2567LS_Relative_IF_Response.png
https://markimicrowave.com/assets/ae548f4a-902a-4d16-a1cb-c0a0e7de11bd/MM1-2567LS_Configuration_A_Conversion_Loss_vs_LO_Power.png
https://markimicrowave.com/assets/f43d0c3c-b9ca-46df-b8a6-b709af312c51/MM1-2567LS_Configuration_B_Conversion_Loss_vs_LO_Power.png
https://markimicrowave.com/assets/ba351e57-6e3e-48ec-b5f8-986066852e53/MM1-2567LS_LO_to_RF_Isolation.png
https://markimicrowave.com/assets/8bc9aa72-7945-47c3-9c5b-06cdfc854bb5/MM1-2567LS_LO_to_IF_Isolation.png
https://markimicrowave.com/assets/c24b8475-4d4a-48fe-a402-7880ffe6c9da/MM1-2567LS_RF_to_IF_Isolation.png
https://markimicrowave.com/assets/0f95fdd8-414c-429b-b42d-5072a9801020/MM1-2567LS_Highside_LO_IF_Return_Loss.png

—

-5

-10

-15

20

15

10

-5

-10

_ Rev: A | Copyright © 2020, 2025 Marki Microwave Inc.

Marki

microwave

Low Side LO, IF Return Loss (dB)

www.markimicrowave.com

-
P P ) m—
' T —N'
, —
\_ / | )
— LA 1
/ M}
L~ ,I \.,
NN o
- 'I
\
N
NN "
\\ h
\J
e 67 GHz RF: Configuration A
= == 67 GHz RF: Configuration B
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
IF Frequency (GHz)
LO Return Loss (dB)
L\\ I S\ 7~
N
\ 7,
\ -
\ It 2N X\J/ \\\
\ /7 v \ [
\‘ 'I \ ] \‘
s v \
v
v
\/
e Configuration A
=== Configuration B
Il Il Il
17 22 27 32 37 42 47 52 57 62 67
LO Frequency (GHz)
Output IP3 (dBm)
,.l\ /f\‘ ~ ’y
77 \ \
) \ M l"‘\/\ .."'f \ J
S Sk 2~
[ S~ X
] e Configuration A
= == Configuration B
| | ]
17 22 27 32 37 42 47 52 57 62 67
RF Frequency (GHz)
2xLO Harmonic to IF Isolation (dB)
o r=teo
- —y —-\ ",\ =
= Configuration A
= == Configuration B
| L L
17 22 27 32 37 42 47 52 57 62 67

LO Output Frequency (GHz)

-5

-10

-15

20

15

10

-10

-15

MM1-2567LCH-2

GaAs Double-Balanced Mixer

RF Return Loss (dB)
T
\‘ ’-"\_'—s~ P S -\
\ S /
N \ K
\s \ '
/ v
\ / LY TN
N\ it

Vo

Configuration A
= == Configuration B

22

27 32 37 42 47 52 57 62 67
RF Frequency (GHz)

Input IP3 (dBm)

1

A
\|sval N I\\ v\,’\\l o

~
¥

! VA /™

)
s L4 ) wv‘[' <

N

e Configuration A

=== Configuration B

| \ I

17

22

27 32 37 42 47 52 57 62 67
RF Frequency (GHz)

2xLO Harmonic to RF Isolation (dB)

-l
- e mm-
- . o o a» o an - =

m—— Configuration A

=== Configuration B
! L L

17

22

27 32 37 42 47 52 57 62 67
LO Output Frequency (GHz)

3xLO Harmonic to RF Isolation (dB)

e Configuration A

= == Configuration B

L L

17

22

27 32 37 42 47 52 57 62 67
LO Output Frequency (GHz)


https://www.markimicrowave.com/
https://markimicrowave.com/assets/364496bd-f7dd-40b8-b3f9-c21117674a8e/MM1-2567LS_LowSide_LO_IF_Return_Loss.png
https://markimicrowave.com/assets/365efcd1-7cc3-4b8b-ae61-846f7ada4f75/MM1-2567LS_RF_Return_Loss.png
https://markimicrowave.com/assets/e6dbd18e-85b2-4547-9c93-d80292853d7e/MM1-2567LS_LO_Return_Loss.png
https://markimicrowave.com/assets/6f67b7e0-1be0-4160-868d-ee74c7493d22/MM1-2567LS_Input_IP3.png
https://markimicrowave.com/assets/ae96a493-5a32-44bd-9200-8203d1b31449/MM1-2567LS_Output_IP3.png
https://markimicrowave.com/assets/ed891e2f-0f98-4aa5-a6c9-726056c2bb9c/MM1-2567LS_2xLO_Harmonic_to_RF_Isolation.png
https://markimicrowave.com/assets/7fea629c-35c4-4f69-90d2-bf68883e4e56/MM1-2567LS_2xLO_Harmonic_to_IF_Isolation.png
https://markimicrowave.com/assets/50a65e53-ae3b-45ab-be8b-69ede159355d/MM1-2567LS_3xLO_Harmonic_to_RF_Isolation.png

—

. MM1-2567LCH-2
Marki

. GaAs Double-Balanced Mixer
microwave . .
www.markimicrowave.com

3xLO Harmonic to IF Isolation (dB) 2RF x 2LO Spurious Suppression (dBc) -10 dBm RF Input
0 0
-10 -10 I N ‘ ‘ ‘
e— Configuration A
220 -20
= == Configuration B
-30 -30
-40 -40 —
o~ N

-50 -’ " Smma -50
- N -
60 60 o ~\.~\ PR T ko - ool
-70 -70 -y - -
80 e Configuration A 80

= == Configuration B
-90 - - - -90

17 22 27 32 37 42 47 52 57 62 67 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67
LO Output Frequency (GHz) RF Input Frequency (GHz)
2IF x 1LO Spurious Suppression (dBc) -10 dBm IF Input
0

10 LT

e Configuration A
-20

=== Configuratoin B
-30
-40 Py~ — p—ct
50 [ TN =TT = =
-60
-70
-80
-90

25 28 31 34 37 40 43 46 49 52 55 58 61 64 67
RF Output Frequency (GHz)

_ Rev: A | Copyright © 2020, 2025 Marki Microwave Inc.


https://www.markimicrowave.com/
https://markimicrowave.com/assets/8836a669-cc26-4692-8b35-5968f4dc6bd7/MM1-2567LS_3xLO_Harmonic_to_IF_Isolation.png
https://markimicrowave.com/assets/996e246f-17fa-4a52-beab-dbd48d3a5160/MM1-2567LS_2RF_2LO_Spurious_Suppression.png
https://markimicrowave.com/assets/c94d5608-ac64-4ef0-b0b6-62fae610922e/MM1-2567LS_2IF_1LO_Spurious_Suppression.png

—

. MM1-2567LCH-2
Marki

. GaAs Double-Balanced Mixer
microwave . .
www.markimicrowave.com

Spur Table

Downconversion Spurious Suppression

Spurious data is taken by selecting RF and LO frequencies (+mLO+nRF) within the RF/LO bands, to create a spurious output
within the IF output band. The mixer is swept across the full spurious band and the mean is calculated. The numbers shown in
the table below are for a-10 dBm RF input. Spurious suppression is scaled for different RF power levels by (n-1), where “n” is the
RF spur order. For example, the 2RFx2L0 spur is 53 dBc for the A configuration for a-10 dBm input, so a -20 dBm RF input creates
a spurthatis (2-1) x (-10 dB) dB lower, or 53 dBc.

Typical Downconversion Spurious Suppression (dBc): L Diode, A Configuration (B Configuration)4

;IE Icr‘1|BJumt 0xLO 1xLO 2xLO 3xLO 4xLO 5xLO
1XRF 14 (13) Reference 24 (27) 11 (16) 35 (36) 26 (29)
2XRF 57 (60) 36 (42) 43 (83) 31 (50) 41 (52) 38 (49)
3XRF 83 (77) 51 (49) 48 (73) 50 (69) 53 (73) 51 (68)
4XRF 107 (105) 94 (85) 80 (104) 78 (108) 79 (103) 73 (101)
5XRF 120 (116) 114 (108) 103 (108) 105 (123) 90 (119) 91 (118)
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Upconversion Spurious Suppression

Spurious data is taken by mixing an input within the IF band, with LO frequencies (+mLO+nlF), to create a spurious output within
the RF output band. The mixer is swept across the full spurious output band and the mean is calculated. The numbers shown in
the table below are for a-10 dBm IF input. Spurious suppression is scaled for different IF input power levels by (n-1), where “n” is
the IF spur order. For example, the 2IFx1LO spur is typically 46 dBc for the A configuration for a-10 dBminput, so a-20 dBm IF

input creates a spur that is (2-1) x (-10 dB) dB lower, or 56 dBc.

Typical Upconversion Spurious Suppression (dBc): L Diode, A Configuration (B Configuration) *

-ILOI:E:: 0xLO 1xLO 2xLO 3XLO 4xLO 5xLO
1xIF 12 (19) Reference 16 (28) 10 (14) 38 (50) 29 (29)
2xIF 39 (45) 46 (48) 40 (37) 50 (44) 41 (39) 51 (52)
3xIF 62 (67) 54 (53) 53 (61) 58 (57) 54 (63) 44 (51)
4xIF 95 (96) 95 (92) 82 (83) 91 (88) 76 (75) 84 (85)
SxIF 113 (111) 109 (108) 102 (102) 105 (105) 101 (103) 91 (92)
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Mechanical Data

Outline Drawing

Download: Outline 2D Drawing

PROJECTICN REVISIONS
Function Configuration A|Configuration B o INcH REV‘ BESCRIPTION ‘ GATE ‘ APPROVALS
Port Number  |Port Number — C | ECN 24096 remove gelpak info. | 1omaze | AT
IF 1 1
Lo 2 3
RF 3 2
054
1.38
.003 Typ [1.38] 005 [.13]
[.09] ¢ min clearance
. |
ﬁ 023 }
.59
046 . |
1.17 L L
[1.17] 0 0 3 $ \
L \
|
EnG i
? .004 [10] Square 004
017 Bonding Pad, [.10]
—=  [43] t=— 3 PL
Notes:
1. CH substrate is .004 Thick GaAs.
2. /O traces finish is 4 microns Au. Ground plane
finish is 5 microns Au. 7l Ma‘ﬁg www.markimicrowave,com
3. Tolerance for X, Y dimensions is £ 0.002 in. e B oRAWN BY oare Outline
Tolerance for Z dimension is + 0.0005 in. TR s = MMIG Mixer
Tolerance for pad location is + 0.0001 in. e ‘A | oucs2 |DWGI\/|"°M1-2567LCH-2
Proprietary: This document was originated by and is the property of Marki Microwave. Unauthorized disclosure is prohibited. | DO NOT SCALE DRAWING SCALE 401 | |5Hagr 1 OF 1
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Notes

1. Mixer Conversion Loss Plot IF frequency is 100 MHz.
2. Mixer Noise Figure typically measures within 0.5 dB of conversion loss for IF frequencies greater than 5 MHz.

3. Conversion Loss typically degrades less than 0.5 dB for LO drives 2 dB below the lowest and 3 dB above highest nominal LO
drive levels.

4. Conversion Loss typically degrades less than 0.5 dB at +100°C and improves less than 0.5 dB at -55°C.

5. Unless otherwise specified, Configuration A data is taken with +13 dBm LO drive, and Configuration B is taken with +9 dBm
drive

6. Specifications are subject to change without notice. Contact Marki Microwave for the most recent specifications and data
sheets.

7. Catalog mixer circuits are continually improved. Configuration control requires custom mixer model numbers and specifications.

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.
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