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DEVICE OVERVIEW

General Description

MM1-1467L is a GaAs MMIC double balanced mixer with a broad IF bandwidth and low
conversion loss. This mixer ideal for applications which require broad IF bandwidths
with operation at mmWave frequencies. The MM1-1467L is available as both wire
bondable die and as connectorized modules. The -1 option for die is available for this
mixer. Both the -1 and -2 mixers are electrically identically but with mirrored footprints.

Features Applications Functional Block Diagram
® High LO to RF isolation B Test and Measurement Equipment
® Broad IF bands covering critical Ku ® Fixed RF up converters LO RF

& K band B Electronic Warfare

B Flat IF response through K band
B | ow LO drive

Part Ordering Options

Green Product Export

Part Number Description Package Connectors Status Lifecycle Classification

UB Standard REACH Released EAR99
E— RoHS

GaAs MMIC High

MMT-1467LUB Dynamic Range Mixer
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Port Configuration and Functions

Port Diagram

The MM1-1467L has the input and output ports given in Port Functions. The MM1-1467L can be used in either an up or
down conversion.

Port Functions

Configuration A

Connector Equivalent
Port Function Tvpe Description Circuit
yp for Package
GND Ground i UB package ground provided through metal housing and outer
coax conductor. 1
Port 1 LO 1.85F Port 1 is DC open for the CH and UB packages. DTV o
Port 2 IF SMAF Port 2 is diode connected for the CH and UB package D_/n,ﬁg
Port 3 RF 1.85F Port 3 is DC open for the CH and UB packages. D—fm:_o
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Configuration B

Connector VL EI:
Port Function Tvpe Description Circuit
yp for Package
GND Ground i UB package ground provided through metal housing and outer
coax conductor. 1
Port 1 RF 1.85F Port 1 is DC open for the CH and UB packages. D%\ o
Port 2 IF SMAF Port 2 is diode connected for the CH and UB package D—f‘ﬂﬁg
Port 3 LO 1.85F Port 3 is DC open for the CH and UB packages. D—fm_—o
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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
Maximum Operating Temperature 100 °C
Maximum Storage Temperature 125 °C
Minimum Operating Temperature -55 °C
Minimum Storage Temperature -65 °C
Power Handling, at any Port 27 dBm

Package Information

Parameter Details Rating
ESD 250 to < 500 Volts HBM Class 1A
Weight Package name: UB 16g
Dimensions - 33.33 x 25.58 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 Min Nominal Max Unit
LO Input Power 9 - 13 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 mixer 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 connectorized UB package
mixer used with a +13 dBm sine wave LO. Min and Max limits apply only to our connectorized units and are guaranteed at
TA=+25°C. All bare die are 100% DC tested and visually inspected.

Parameter Port Configuration Test Conditions Min Typ Max Unit
. 1 RF/LO = 14 - 60 GHz i
Conversion Loss A | =0.091 GHz 7 (12 | dB
. 9 RF/LO = 14- 67 GHz
Conversion Loss A | = 0.091- 21 GHz - 9 - dB
. RF/LO = 60 - 67 GHz
Conversion Loss A | = 0091 GHz - 7 | 14 | dB
Input 1 dB Gain Compression Point (P1dB) A - - 3 - [dBm
RF/LO = 14 - 67 GHz
Input IP3 A | = 0091 GHz - (12| - |dBm
. 3 RF/LO = 14 - 60 GHz i
Conversion Loss B | =0.091 GHz 85| 13 | dB
: 4 RF/LO =14 - 67 GHz i .
Conversion Loss B | = 0.091- 21 GHz 10.5 dB
. RF/LO = 60 - 67 GHz
Conversion Loss B | =0.091 GHz - 185] 15 | dB
Input 1 dB Gain Compression Point (P1dB) B - - 35| - |dBm
RF/LO = 14- 67 GHz
Input IP3 B 1= 0.091 GHz - 13 - |dBm
IF Frequency Range - - 0 - 21 | GHz
Isolation, LO to IF - IF/LO = 14 - 67 GHz - | 33 - dB
Isolation, LO to RF - RF/LO = 14 - 67 GHz - | 53 - dB
Isolation, RF to IF - RF/IF =14 - 67 GHz - | 48 - dB
LO Frequency Range - - 14 | - 67 [GHz
- 5 ) RF/LO = 14- 67 GHz ) )
Noise Figure | = 0.097- 21 GHz 8.5 dB
RF Frequency Range - - 14 | - 67 [GHz

(21314 Measured as a down converter to a fixed 91 MHz IF. Unless otherwise stated, frequency conversion done using a
highside LO.
51 Mixer Noise Figure typically measures within 0.5 dB of conversion loss for IF frequencies greater than 5 MHz.
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Typical Performance Plots
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Typical Performance Plots: IP3
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Typical Performance Plots: LO Harmonic Isolation
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Typical Performance Plots: Tuner Mixer

Tuner mixer performance plots are taken with the following test conditions and frequency plan:

Parameter Start Nominal Stop Units
IF Input Frequency 0 24 bHz
IF Input Power -0 dBm
LO Input Frequency 24 48 GHz
L0 Input Power +3 dBm
RF Output Frequency 24 BHz
Tuner Dpepatiun i Tuner Conversion Loss (dB)
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Spur Table

Typical Spurious Performance: Down-Conversion

Typical spurious data is provided by selecting RF and LO frequencies (+ m*LO + n*RF) within the RF/LO bands, to create a
spurious output within the IF 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 2RF x 2L0 spur is 65 dBc for a-10 dBm input, so a -20 dBm RF
input creates a spur that is (2-1) x (-10 dB) lower, or 75 dBc.

Typical Down-conversion spurious suppression (dBc): Config A (B)

""I:E:: i 0L WL 240 30 ixL0 5.0
IxRF 4 (25) Reference 41 (36) 13 (13) 43 (37) N/A
2R 87 (89) 18 (6) 65 (56) 56 (63) 65 (69) 63 (7
2R 90 (79) 50 (50) 85 (77 58 (82) 78 8) 56 (8)
xR 15 (12 88 (101 94 (34 9% (10) 102 (104) 91 (103)
AR N/A 103 (108) 108 (34) 9% (100) 18 (114) 97 (105)
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Typical Spurious Performance: Up-Conversion

Typical spurious data is taken by mixing an input within the IF band, with LO frequencies (z m*LO + n*IF), 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 78 dBc for a-10 dBm
input with a sine-wave L0, so a -20 dBm IF input creates a spur that is (2-1) x (-10 dB) lower, or 88 dBc.

Typical Up-conversion spurious suppression (dBc): Config A (B)

""I:E:: St 0O L0 2400 300 6.0 500
IxIF 40 (23) Reference 4 (34) 14 (13) 46 (38) N/A
2/F 71 (70) 78 (71 63 (B6) (73 B7(7) B3 (66)
3ulF 85 (80) 59 (§2) 80 (74) 56 (55) 7% (70) 41(50)
ixlF 9 (101 103 (105) 100 (38) 100 (37) 9 (35) % (D)
5lF 120 (19 39 (106) 17 114) 88 (85) 10 (103) 8 3I)
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Mechanical Data

Outline Drawing

MM1-1467LUB
GaAs MMIC High Dynamic Range Mixer

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

Function

Configuration A
Port Number

Type

Configuration B| Connector
Port Number

PROJECTION

LO 1

3

1.85 mm Female

IF 2

2

SMA Female

RF 3

1

1.85 mm Female

INGH
[MM]

Note: UB-Package Connectors are not removeable

—

0.38
[9.53]

0.26
[6.48]

|—————
—

e

0.13
[3.30]

O

0.70

O

¥

O, M;k Xe]
@ MM11467L @

D/C

1.85mm Female Connector,
2 PL

O

-~

2

|

[l

[17.65]

0.05
[1.27]

L

|
]

[

XSMA Female Connector

0.20
[E ‘
0.54
0.64
[13.72] [16.26]
1.02
+ [25.84]
@0.067
[@1.70]
Y
0.39
- [9.93] ™

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


https://www.markimicrowave.com/
https://markimicrowave.com/assets/0ec602b9-7ace-4f2a-bcab-65a3987bd151/MM1-1467LUB%20Catalog%20Outline.dwg
https://markimicrowave.com/assets/10efc86e-d22a-465d-addf-4ae3d2b02c8a/UB-S.dxf
https://markimicrowave.com/assets/03a91a98-90b6-4f6a-b3cb-04bd26ded12e/UB-S.stp
https://markimicrowave.com/assets/b9dbaa8d-d250-4d40-8e18-251fac0395c0/MM1-1467LUB_Package_Diagram.png

—

. MM1-1467LUB
Marki GaAs MMIC High Dynamic Range Mixer

microwave L
www.markimicrowave.com

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)
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