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Mixer Selection Guide
RF Mixers
Frequency (MHz)
RF
LO
LO Pwr
(dBm)
IF
DC - 800
+7
10-1500
10-1500
DC - 800
+13
10-1500
10-1500
10-1500
+23
10-1500 DC - 1000
1000-2000 1000-2000 DC - 1000 +7 to +23
800-2400 800-3500 DC - 1500
+7
1 - 2000
1-3400
1-3400
+10
CL Input P1dB Input IP3
(dB)
(dBm)
(dBm)
7.0
6.5
7.5
8.0
9.0
8.0
+3.5
+5.5
+17
+3 to +15
+1
+1
+13
+16
+27
+13 to +26
+10
+14
Package
Style
Model
Number
TO-8
TO-8
TO-8
TO-8
TO-8
TO-8
M53T
M56T
M57T
M63T
M73T
M24T
Package
Style
Model
Number
Frequency (GHz)
RF
LO
3.5-12.0
3.5-12.0
3.5-15.0
3.5-15.0
3.5-15.0
3.5-15.0
17.0 to 24.0 15.0-26.0
17.0 to 24.0 15.0-26.0
LO Pwr
(dBm)
IF
DC
DC
DC
DC
DC
-
4.0 +7 to +18
4.0 +7 to +18
4.0 +7 to +18
4.0
+10
4.0
+10
CL Input P1dB Input IP3
(dB)
(dBm)
(dBm)
7.0
7.5
7.5
8.5
8.5
+1 to +12
+1 to +12
+1 to +12
+3
+3
+11 to +22
+11 to +22
+11 to +22
+13
+13
Microstrip Carrier MC5xMS-5&-14
MC5xSMx-7&-14
Surface Mount
Microstrip Carrier MC5xMS-7&-15
Microstrip Carrier MC134MS-3&-14
MC134xN-3
SMA Connect.
Octave Band Mixers
Frequency (GHz)
RF
LO
4.0-8.0
4.0-8.0
6.0-12.5
6.0-12.5
3.5-8.5
3.5-8.5
5.0-15.0
5.0-15.0
LO Pwr
(dBm)
IF
DC
DC
DC
DC
-
2.0
2.0
2.5
2.5
+7
+7
+7
+7
to
to
to
to
+19
+19
+19
+19
CL Input P1dB Input IP3
(dB)
(dBm)
(dBm)
8.5
6.7
8.8
5.5
+1
+1
+1
+1
to
to
to
to
+12
+12
+12
+12
+11
+11
+11
+11
to
to
to
to
+22
+22
+22
+22
Package
Style
Model
Number
SMA Connect.
SMA Connect.
SMA Connect.
SMA Connect.
MO4xxG
MO4xxN
MO6xxG
MO6xxN
Mixers
Communication Band Mixers
Multi-Octave Band Mixers
Frequency (GHz)
RF
LO
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
1.0 - 9.0
1.5 - 9.0
2.0 - 9.0
2.0 - 12.0
2.0 - 12.0
3.0 - 17.0
6.0 - 18.0
6.0 - 18.0
6.0 - 18.0
4.0 - 18.0
4.0 - 18.0
6.0 - 18.0
4.0 - 20.0
LO Pwr
(dBm)
DC - 1.5
DC - 1.5
DC - 1.5
.01 - 4.0
2.0 - 6.0
2.0 - 6.0
.01 - 4.5
.01 - 4.0
DC - 1.5
DC - 1.5
DC - 1.5
DC - 2.0
DC - 2.5
DC - 3.0
DC - 3.0
DC - 4.0
DC - 4.5
1.5 - 8.0
DC - 4.0
+7 to +19
+7 to +19
+7 to +18
+10 to +21
+10 to +21
+10 to +21
+10 to +21
+10 to +21
+7 to +18
+7 to +19
+7 to +19
+7 to +14
+7 to +13
+7 to +19
+7 to +19
+7 to +19
+7 to +19
+10 to +21
+7 to +18
CL Input P1dB
(dB)
(dBm)
Input IP3
(dBm)
Package
Style
Model
Number
6.7
6.7
8.0
7.3
7.3
7.3
8.0
6.5
8.0
7.5
7.5
8.5
6.9
7.0
7.0
6.5
7.0
7.7
8.5
+11 to +22
+11 to +22
+11 to +22
+14 to +24
+14 to +24
+14 to +24
+14 to +24
+14 to +24
+11 to +22
+11 to +22
+11 to +22
+11 to +18
+11 to +18
+11 to +23
+11 to +23
+11 to +23
+11 to +23
+14 to +24
+11 to +21
SMA Connect.
SMA Connect.
Surface Mount
SMA Connect.
SMA Connect.
SMA Connect.
SMA Connect.
Microstrip Carrier
Microstrip Carrier
SMA Connect.
SMA Connect.
Microstrip Carrier
Surface Mount
SMA Connect.
SMA Connect.
SMA Connect.
SMA Connect.
SMA Connect.
Microstrip Carrier
MM4xxG-10
MM4xxL-10
MM4xSMx-10&-14
MM4xxG-1
MM4xxG
MM4xxL
MM4xxN-1
MM4xMS & -15
MM4xMS-10 & -17
MM6xxG-10
MM6xxL-10
MM8xMS-3 & -14
MM9xSMx & -14
MM9xxL
MM9xxN
MM9xxG-30
MM9xxN-11
MM9xxG
MM9xMS-3 & -13
+1 to +12
+1 to +12
+1 to +12
+5 to +15
+5 to +15
+5 to +15
+5 to +15
+5 to +15
+1 to +12
+1 to +12
+1 to +12
+2 to +8
+1 to +8
+2 to +12
+2 to +12
+2 to +12
+2 to +12
+5 to +15
+2 to +12
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2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
2.0 - 8.0
1.5 - 9.0
1.5 - 9.0
2.0 - 9.0
2.0 - 12.0
2.0 - 12.0
5.0 - 15.0
6.0 - 18.0
6.0 - 18.0
6.0 - 18.0
6.0 - 18.0
6.0 - 18.0
6.0 - 18.0
4.0 - 20.0
IF
A Spectrum Control Business
SPECTRUM MICROWAVE • 2144 Franklin Drive N.E. • Palm Bay, Florida 32905 • Phone: (888) 553-7531 • Fax: (888) 553-7532
www.specwave.com SPECTRUM CONTROL GmbH • Hansastrasse 6 • 91126 Schwabach, Germany • Phone: (49)-9122-795-0 • Fax: (49)-9122-795-58
625
Mixer Selection Guide
Ultra-Broadband Mixers
Frequency (GHz)
RF
LO
2.0
0.5
2.0
2.0
2.0
2.0
2.0
2.0
2.0
1.8
1.5
-
18.0
18.0
18.0
18.0
18.0
18.0
18.0
19.0
19.0
20.0
26.5
2.0
0.5
2.0
2.0
2.0
2.0
2.0
2.0
2.0
1.8
1.5
-
IF
LO Pwr CL Input P1dB Input IP3
(dBm)
(dBm) (dB)
(dBm)
8.0
7.0
8.5
7.3
7.3
8.5
7.0
8.0
8.0
7.2
9.5
18.0 2.0 -5.0 +10 to +21
18.0 DC - 0.3 +7 to +19
18.0 DC - 0.6 +7 to +10
18.0 .01 - 4.0 +10 to +21
18.0 .01 - 4.0 +10 to +21
18.0 2.0 - 8.0 +10 to +21
18.0 1.0 - 12.0 +10 to +21
19.0 1.0 - 9.0 +10 to +21
19.0 1.0 - 9.0 +10 to +21
20.0 DC - 0.8 +7 to +18
+9
26.5 DC - 1.25
+5 to +15
+2 to +12
+2 to +3
+5 to +15
+5 to +15
+5 to +15
+5 to +15
+5 to +15
+5 to +15
+2 to +12
+3
+14 to +24
+11 to +23
+10 to +13
+14 to +24
+14 to +24
+14 to +24
+14 to +24
+14 to +24
+14 to +24
+11 to +23
+12
Package
Style
Model
Number
MM9xMS-14
SMA Connect.
MM9xxG-40
SMA Connect.
MM9xxG-21
SMA Connect.
MM9xxG-3
SMA Connect.
MM9xxL-1
SMA Connect.
MM9xxL-15
SMA Connect.
MM9xxG-2
SMA Connect.
MM9xxN-1
SMA Connect.
Microstrip Carrier MM9xMS-6 & -15
Microstrip Carrier MM9xMS-1 & -17
MM134xG-1
SMA Connect.
I/Q Mixer/Modulators & Image Reject Mixers
Frequency (GHz)
RF
LO
1.4 - 2.8
1.9 - 4.2
3.0 - 6.0
5.6 - 9.0
5.6 - 9.0
5.5 - 13.5
5.5 - 13.5
5.6 - 9.0
1.4 - 2.8
1.9 - 4.2
3.0 - 6.0
5.6 - 9.0
5.6 - 9.0
5.5 - 13.5
5.5 - 13.5
5.6 - 9.0
IF
DC - 0.5
DC - 0.5
DC - 0.3
DC - 0.5
DC - 0.5
DC - 0.5
DC - 0.5
.05 - .09
LO Pwr CL Input Rej.
(dBm) (dB) (dBm)
+10
+10
+10
+10
+10
+10
+10
+10
to
to
to
to
to
to
to
to
+17
+17
+17
+17
+17
+17
+17
+17
6.0
6.0
6.5
5.0
5.0
5.3
5.3
5.0
22
26
28
32
32
28
28
26
Input IP3
(dBm)
+14
+14
+14
+14
+14
+14
+14
+14
to
to
to
to
to
to
to
to
+21
+21
+21
+21
+21
+21
+21
+21
Package
Style
Model
Number
Microstrip Carrier
Microstrip Carrier
Microstrip Carrier
Microstrip Carrier
Surface Mount
Microstrip Carrier
Surface Mount
Microstrip Carrier
MIQ2xMS-1
MIQ2xMS-2
MIQ3xMS-3
MIQ5xMS-1
MIQ5xSMD-1
MIQ6xMS-1
MIQ6xSMD-1
IRM5xMS-1
Frequency Doublers
Frequency (GHz) LO Pwr
(dBm)
Input
Output
+11
0.01-5.6
+11
0.01-5.6
3.0 - 20.0 +11 to +17
4.0 - 20.0 +11 to +17
4.0 - 20.0 +11 to +17
3rd Harmonic
Isolation (dBc)
Package
Style
Model
Number
13.0
13.0
12.5
13.0
13.0
25
25
25
25
25
25
25
20
20
20
Flatpak
Surface Mount
SMA Connect.
Microstrip Carrier
Surface Mount
FD34H-1
FD34SM-1
FD9xxN-1
FD9xMS-1
FD9xSMx-1
ECTRU
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Isolation
(dB)
M
SP
0.005 - 2.8
0.005 - 2.8
1.5 - 10.0
2.0 - 10.0
2.0 - 10.0
CL
(dB)
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Mixer Introduction
Lumped Element Mixer Construction
Lumped element mixers have toroidal transformers and operate to about 3000 MHz with both double
balanced and triple balanced configurations. The baluns on each port are realized with wire wound
ferrite transformers. The mixing elements are monolithic silicon Schottky diode beam-lead quads,
which are typically mounted on a small ceramic lead-frame with epoxy encapsulation over the diodes.
Hermetically sealed packaged diodes are also available. The units are assembled with low and high
temperature Pb/Sn solders for the electrical interconnections. Gold plated diode leads are pre-tinned
and wicked to remove excess gold from the solder joint. For Hi-reliability applications, the
transformers and diodes are attached to the package floor with low out-gassing, non-conductive
epoxy. Due to the physical size and assembly of the baluns, the low frequency mixers are designed
into standard hermetically sealed housings such as TO-8, flatpack, or ceramic surface mount
configurations. Custom package outlines are available upon request.
Mixers
FREQUENCY MIXERS
Introduction
Spectrum Microwave offers a broad selection of mixers with RF & Microwave frequencies from 0.5
MHz to 26.5 GHz. Many of these standard products are designed with broadband frequency response
in both double and triple balanced configurations using lumped element and microstrip technologies.
Triple balanced mixers are usually suggested for applications which require a broad band IF range,
whereas double balanced mixers usually offer better conversion loss over a narrower IF range. Double
balanced mixers are also DC coupled to the low frequency port which enables their use in phase
detector applications. Various LO drive level options are established by selecting proper barrier heights
of the mixer diodes. Higher LO drive levels allow higher intercept point performance of the mixer. In
addition to frequency mixers, other diode-based products are also available. Frequency doublers are
available from 5 MHz to 10 GHz (input frequency). Both mixers and doublers are available in a variety
of package styles. Spectrum microwave also offers image reject mixers and I/Q modulators which
operate up to 16 GHz with various IF frequency options.
Distributed Element Mixer Construction
High frequency mixers are built with distributed transmission lines and baluns formed with copper-clad
printed circuit boards. These devices operate from 2 to above 26.5 GHz and are offered in double
balanced and triple balanced. Some triple balanced designs use a bifilar wire as the IF port balun. All
designs use silicon Schottky monolithic diode quads, one set for double balanced designs and two for
triple balanced designs. The diodes are soldered to the board(s) and the boards are in turn soldered
to the package or carrier. Tuning ferrites are sometimes attached with adhesive to the circuit boards
or package lids. These ferrites are fastened with low out-gassing non-conductive epoxy. The low part
count and simplicity of this design topology allows the mixer to be easily realized in several package
styles. The mixers can be supplied in traditional hermetically sealed packages, or realized as microstrip
compatible open carrier modules with the planar circuit board soldered to a small metal carrier.
ECTRU
MICROWAVE
INC.
M
SP
Selecting a Mixer
It would be impossible to list, in this catalog, the thousands of different mixers we have developed
over the years. Spectrum Microwave may still have the solution you require. We urge you to call us to
discuss your needs, so that we may work together to provide the best mixer solution.
A Spectrum Control Business
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Mixer Introduction
Frequency Coverage:
Spectrum Microwave Mixers can be selected by frequency range. The first letter(s) of the model
number signify the general category:
M
For RF applications below 2 GHz.
MC
Narrow-bandwidth mixers with performance optimized for a wide variety of
communications applications such as intelligent traffic systems, satellites,
satellite terminals, microwave radio links, and radar.
MO
Octave-band coverage.
MM
Multi-octave and Ultra-broad band mixers for electronic defense systems and
microwave instruments.
MIQ I/Q Mixer/Modulators.
IRM
Image-Reject Mixers/SSB Modulators.
FD
Frequency Doublers.
Local Oscillator Power:
The selection of the diodes in mixer applications depends on the available power to the local oscillator
(LO) port as well as the requirements for compression point and third-order intercept point. Spectrum
Microwave mixers are generally available in several LO drive levels between +7 and +21 dBm. The
data sheets show typical data as measured with the nominal LO power applied.
Package Style:
Package styles include hermetically sealed modules that can be mounted in connectorized housings;
hermetic housings with removable connectors; open carrier microstrip for direct integration into
customer designed multi-function modules, and surface mount devices designed for automatic
assembly to soft-board integrated systems. There is also a selection of hermetic surface mount
packages for RF frequency mixers. For additional convenience in finding the right package, the
selection guide separates hermetically sealed packages from open-carrier and surface mount package
configurations.
Standard Screening Options
Test
Internal Visual Inspection
Vacuum Bake and Seal
Temperature Cycle
Constant Acceleration
Seal Test
Pre Burn-in Electrical Test
Burn-in
Final Electrical Test
Final Inspection & Visual
Examination
Specification & Method
Spectrum Microwave quality assurance procedures
Spectrum Microwave manufacturing procedures
MIL-STD-883, Method 1010
MIL-STD-883, Method 2001
MIL-STD-883, Method 1014
Per applicable data sheet
MIL-STD-883, Method 1015
Per applicable manufacturing test procedures
MIL-STD-883, Method 2009
Comment
B
Cond. A (5000 gs, Y1 Axis)
Cond. A1, C2
Cond. B, 96 hrs, DC
ECTRU
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Other screening options available, contact factory.
A Spectrum Control Business
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Mixer Reliability Screening
Commercial Products: Unless otherwise specified by the customer, Spectrum Microwave
commercial mixers are tested 100% using go/no-go procedures at room temperature. In addition,
data on five units from each manufacturing lot is recorded and kept on file at Spectrum Microwave
for a minimum of 5 years. This sample data is available for customer inspection on request. Units are
not serialized. Charges for individual unit test data or serialization can be requested and a special
model number code will be assigned if required.
ECTRU
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Spectrum Microwave "A" Screening: Adding an "A" to a Spectrum Microwave model number will
designate customer specified screening which will be added to the manufacturing procedures for the
mixer specified.
Mixers
Military Grade: Unless otherwise specified by the customer specifications or purchase order,
commercial products will be supplied for military application with special attention given to
temperature range and other environmental requirements. Customer specification control drawing
requirements can be quoted and usually result in the assignment of a special model number. This
insures that unique manufacturing documentation will be created for the specified product and that
changes will not be made without customer approval.
A Spectrum Control Business
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Double Balanced Mixer
Model M53T
RF Band
RF 10 to 1500 MHz
Electrical Specifications
(1)
:
Conditions
Parameter
SSB Conversion loss:
Isolation
LO to RF:
(2)(3)
RF(MHz)
10-1500
(3)
IF(MHz)
DC-800
Min
30
28
30
28
25
10-500
500-900
900-1500
10-500
500-1500
LO to IF:
Input 1-dB
Compression Point:
Desensitization Point:
Input Third Order
Intercept Point:
LO Power:
LO(MHz)
10-1500
Specifications
Typical
7.0 dB
Max
8.5 dB
dB
dB
dB
dB
dB
10-1500
10-1500
DC-800
+3.5 dBm
10-1500
10-1500
10-1500
10-1500
DC-800
DC-800
+1.5 dBm
+13 dBm
10-1500
10-1500
DC-800
+7 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. SSB Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies > 10 MHz.
3. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical Performance at 25˚C
Outline: TO-8
M53T
SPECTRUM
ECTRU
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All dimensions are in inches and [mm].
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Double Balanced Mixer
Model M56T
RF Band
RF 10 to 1500 MHz
(1)
:
Conditions
Parameter
SSB Conversion loss:(2)
RF(MHz)
10-1200
10-1500
Isolation
LO to RF:
IF(MHz)
DC-100
DC-800
Min
Typical
6.5 dB
7.0 dB
10-500
500-1500
30 dB
27 dB
27 dB
20 dB
10-1500
10-600
600-1500
10-1500
DC-800
+5.5 dBm
10-1500
10-1500
10-1500
10-1500
DC-800
DC-800
+3.5 dBm
+16 dBm
10-1500
10-1500
DC-800
+13 dBm
LO to IF:
Input 1-dB
Compression Point:
Desensitization Point:
Input Third Order
Intercept Point:
LO Power: (3)
LO(MHz)
10-1200
10-1500
Specifications
Max
7.5 dB
8.5 dB
Mixers
Electrical Specifications
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. SSB Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies greater than 10 MHz.
3. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical Performance at 25˚C
Outline: TO-8
M56T
SPECTRUM
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All dimensions are in inches and [mm].
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Double Balanced Mixer
Model M57
RF Band
RF 10 to 1500 MHz
Electrical Specifications
(1)
:
Conditions
Parameter
SSB Conversion loss:(2)
RF(MHz)
10-1000
10-1500
Isolation
LO to RF:
Specifications
IF(MHz)
DC-500
DC-1000
Min
Typical
7.5 dB
8.5 dB
10-500
500-1500
35 dB
30 dB
30 dB
25 dB
10-1500
10-500
500-1500
10-1500
DC-1000
+17 dBm
10-1500
10-1500
10-1500
10-1500
DC-1000
DC-1000
+15 dBm
+27 dBm
10-1500
10-1500
DC-1000
+23 dBm
LO to IF:
Input 1-dB
Compression Point:
Desensitization Point:
Input Third Order
Intercept Point:
LO Power: (3)
LO(MHz)
10-1000)
10-1500
Max
8.0 dB
9.5 dB
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO
power. Specifications indicated as typical are not guaranteed.
2. SSB Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies greater than 10 MHz.
3. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical Performance at 25˚C
Outline: TO-8
M57T
SPECTRUM
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All dimensions are in inches and [mm].
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Double Balanced Mixer
Model M6xT
RF Band
RF 1.0 to 2.0 GHz
Model M6xT
(1)
:
Conditions
Parameter
SSB Conversion loss:(2)
Specifications
IF(GHz)
DC-1.0
RF(GHz)
1.0-2.0
LO(GHz)
1.0-2.0
1.0-2.0
1.0-2.0
1.0-2.0
1.0-2.0
DC-1.0
Desensitization Point:
1.0-2.0
1.0-2.0
DC-1.0
Input Third Order
Intercept Point:
1.0-2.0
1.0-2.0
DC-1.0
1.0-2.0
1.0-2.0
DC-1.0
Isolation
LO to RF:
LO to IF:
Input 1-dB
Compression Point:
LO Power:
(3)
Min
Typical
8.0 dB
Max
9.0 dB
30 dB
20 dB
38 dB
25 dB
+3 dBm
+5 dBm
+15 dBm
+1 dBm
+3 dBm
+13 dBm
+13 dBm
+15 dBm
+26 dBm
+7 dBm
+13 dBm
+23 dBm
M63
M66
M67
M63
M66
M67
M63
M66
M67
M63
M66
M67
LO Power
3 = +7 dBm
6 = +13 dBm
7 = +23 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. SSB Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies greater than 10 MHz.
3. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Mixers
Electrical Specifications
Typical Performance at 25˚C
Outline: TO-8
M6xT
SPECTRUM
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MICROWAVE
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M
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All dimensions are in inches and [mm].
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Double Balanced Mixer
Model M73T
RF Band
RF 0.8 to 2.4 GHz
Electrical Specifications
(1)
:
Conditions
Specifications
IF(MHz) Min
DC-1.5
Typical
9.0 dB
RF(GHz)
0.8-2.4
LO(GHz)
0.8-3.5
0.8-2.4
0.8-2.0
2.0-3.5
0.8-3.5
0.8-3.5
DC-1.5
36 dB
30 dB
21 dB
+0 dBm
Desensitization Point:
(RF2@ -1dBm)
0.8-2.4
0.8-3.5
DC-1.5
+1.0 dBm
Input Third Order
Intercept Point:
0.8-2.4
0.8-3.5
DC-1.5
+10 dBm
Parameter
SSB Conversion loss:(2)
Isolation
LO to RF:
LO to IF:
Input 1-dB
Compression Point:
LO Power:
25 dB
20 dB
18 dB
+7 dBm
0.8-3.5
(3)
Max
10.5 dB
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with +7dBm LO power.
Specifications indicated as typical are not guaranteed.
2. SSB Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies greater than 10 MHz.
3. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical Performance at 25˚C
Outline: TO-8
M73T
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Triple Balanced Mixer
Model M24T
RF Band
RF 1.0 to 3400 MHz
Electrical Specifications
(1)
:
Conditions
Parameter
SSB Conversion loss:
(2)(3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
Specifications
RF(MHz)
1.0-1500
1.0-3400
LO (MHz) IF(MHz)
1.0-1500
1.0-1000
1.0-3400
1.0-2000
Min
Typical
7.5 dB
8.5 dB
1.0-1500
1.0-3400
1.0-1500
1.0-3400
1.0-3400
1.0-1500
1.0-3400
1.0-1500
1.0-3400
1.0-3400
30
25
30
25
38
35
35
32
30
1.0-3400
1.0-3400
1.0-2000
+1 dBm
1.0-3400
1.0-3400
1.0-3400
1.0-3400
1.0-2000
1.0-2000
+14 dBm
+10 dBm
dB
dB
dB
dB
Max
9.5 dB
10.5 dB
dB
dB
dB
dB
dB
Mixers
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is nominally within ±0.5 dB of the SSB conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than ±0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical
Performance
at 25˚C
Outline: TO-8
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Model MC5xMS-5
Model MC5xMS-14
Double Balanced Mixer
Communications Band
Electrical Specifications
RF 3.5 to 12.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
RF(GHz)
5.0-10.0
5.0-10.0
3.5-12.0
LO(GHz)
5.0-10.0
5.0-10.0
3.0-12.0
IF(MHz)
DC-500
DC-2000
DC-4000
5.0-10.0
3.5-12.0
3.5-12.0
DC-2000
DC-4000
3.5-12.0
3.5-12.0
DC-4000
Input Third Order
Intercept Point:
3.5-12.0
3.5-12.0
DC-4000
3.5-12.0
3.5-12.0
DC-4000
(4)
Min
30 dB
Input 1-dB
Compression Point:
LO Power:
Specifications
Typical
4.8 dB
5.8 dB
7.0 dB
40
32
15
20
12
Max
7.0 dB
8.0 dB
9.5 dB
dB
dB
dB
dB
dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+18 dBm
Model MC5xMS-5
Model MC5xMS-14
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +18 dBm
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application note M112, for aid in selecting the outline and for mounting and installation information.
MC5xMS-5
Outline: MS3C
MC5xMS-14
Outline: MS3D
Typical
Performance
at 25˚C
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Model MC5xSMx-7
Model MC5xSMx-14
Double Balanced Mixer
Communications Band
(1)
:
Conditions
RF(GHz)
3.7-14.5
3.7-14.5
3.5-15.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
LO(GHz)
3.7-14.5
3.7-14.5
3.5-15.0
IF(MHz)
DC-500
DC-2000
DC-4000
3.5-15.0
3.5-15.0
Min
Typical
5.0 dB
5.5 dB
7.5 dB
26 dB
21 dB
35 dB
30 dB
23 dB
+20 dBm
+14 dBm
3.5-15.0
DC-2000
DC-4000
Input 1-dB
Compression Point:
3.5-15.0
3.5-15.0
DC-4000
Input Third Order
Intercept Point:
3.5-15.0
3.5-15.0
DC-4000
3.5-15.0
3.5-15.0
DC-4000
(4)
LO Power:
Specifications
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+13 dBm
+18 dBm
Max
7.0 dB
8.5 dB
9.5 dB
Model MC5xSMx-7
Model MC5xSMx-14
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +13 dBm
7 = +18 dBm
D = No Cover
H = With Cover
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
Mixers
Electrical Specifications
RF 3.5 to 15.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application note M112, for aid in selecting the outline and for mounting and installation information.
Outline: SMMC4A: AS SHOWN
SMMC4B: RF & LO REVERSED
MC5xSMD-7
MC5xSMH-7
MC5xSMx-7:
AS SHOWN
MC5xSMx-14: RF & LO REVERSED
Typical
Performance
at 25˚C
Outline: SMMT4A: AS SHOWN
SMMT4B: RF & LO REVERSED
NOTE: See PC board footprint - FP1 on page 688
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Model MC5xMS-7
Model MC5xMS-15
Double Balanced Mixer
Communications Band
Electrical Specifications
RF 3.5 to 15.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
RF(GHz)
3.7-14.5
3.7-14.5
3.5-15.0
LO(GHz)
3.7-14.5
3.7-14.5
3.5-15.0
IF(MHz)
DC-500
DC-2000
DC-4000
3.5-15.0
DC-2000
DC-4000
3.5-15.0
3.5-15.0
DC-4000
Input Third Order
Intercept Point:
3.5-15.0
3.5-15.0
DC-4000
3.5-15.0
3.5-15.0
DC-4000
(4)
Min
27 dB
23 dB
3.5-15.0
3.5-15.0
Input 1-dB
Compression Point:
LO Power:
Specifications
Typical
5.0 dB
5.5 dB
7.5 dB
35
38
23
20
14
MC5xMS-7
MC5xMS-15
dB
dB
dB
dBm
dBm
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+13 dBm
+18 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss if IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application note M112, for aid in selecting the outline and for mounting and installation information.
Outline: MS3C
Max
7.0 dB
7.5 dB
9.5 dB
Model MC5xMS-7
Model MC5xMS-15
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +18 dBm
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
MC53
MC54
MC56
MC57
Typical
Performance
at 25˚C
Outline: MS3D
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
A Spectrum Control Business
638
SPECTRUM MICROWAVE • 2144 Franklin Drive N.E. • Palm Bay, Florida 32905 • Phone: (888) 553-7531 • Fax: (888) 553-7532
www.specwave.com SPECTRUM CONTROL GmbH • Hansastrasse 6 • 91126 Schwabach, Germany • Phone: (49)-9122-795-0 • Fax: (49)-9122-795-58
Model MC134MS-3
Model MC134MS-14
Double Balanced Mixer
Communications Band
Electrical Specifications
RF 17.0 to 24.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power: (4)
RF(GHz)
17.0-24.0
17.0-24.0
LO(GHz)
15.0-26.0
15.0-26.0
Specifications
IF(MHz)
DC-2000
DC-4000
Min
Typical
7.5 dB
8.5 dB
17.0-24.0
17.0-24.0
15.0-26.0
DC-4000
38 dB
30 dB
40 dB
+3 dBm
17.0-24.0
15.0-26.0
DC-4000
+13 dBm
17.0-24.0
15.0-26.0
DC-4000
+10 dBm
15.0-26.0
15.0-26.0
Max
9.5 dB
10.5 dB
MC134MS-3
Outline: MS3C
MC134MS-14
Outline: MS3D
Mixers
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application note M112, for aid in selecting the outline and for mounting and installation information.
Typical
Performance
at 25˚C
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Model MC134xN-3
Double Balanced Mixer
RF 17.0 to 24.0 GHz
Communications Band
Electrical Specifications
(1)
:
Model MC134xN-3
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power: (4)
RF(GHz)
17.0-24.0
17.0-24.0
LO(GHz)
15.0-26.0
15.0-26.0
IF(MHz)
DC-2000
DC-4000
15.0-26.0
15.0-26.0
Specifications
Min
Typical
7.5 dB
8.5 dB
25 dB
17.0-24.0
17.0-24.0
15.0-26.0
DC-4000
38 dB
30 dB
40 dB
+3 dBm
17.0-24.0
15.0-26.0
DC-4000
+13 dBm
17.0-24.0
15.0-26.0
DC-4000
+10 dBm
Max
9.5 dB
10.5 dB
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical
Performance
at 25˚C
MC134xN-3
Outline: N
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Model MO4xxG
Double Balanced Mixer
RF 4.0 to 8.0 GHz
Octave Band
(1)
:
Model MO4xxG
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
4.0-8.0
4.0-8.0
4.0-8.0
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
IF(MHz)
DC-500
DC-1500
DC-2000
3.5-8.5
3.5-8.5
Input Third Order
Intercept Point:
LO Power:
LO(GHz)
3.5-8.5
3.5-8.5
3.5-8.5
Specifications
(4)
4.0-8.0
4.0-8.0
3.5-8.5
DC-2000
4.0-8.0
3.5-8.5
DC-2000
4.0-8.0
3.5-8.5
DC-2000
Min
Typical
5.5 dB
7.0 dB
8.5 dB
25 dB
20 dB
38 dB
30 dB
30 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
7.0 dB
8.5 dB
10.5 dB
MO43
MO44
MO46
MO47
MO43
MO44
MO46
MO47
MO43
MO44
MO46
MO47
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
Outline: G
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Double Balanced Mixer
Model MO4xxN
Octave Band
Electrical Specifications
RF 4.0 to 8.0 GHz
(1)
:
Model MO4xxN
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(MHz)
4.0-8.0
4.0-8.0
4.0-8.0
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(MHz)
3.5-8.5
3.5-8.5
3.5-8.5
IF(MHz)
DC-500
DC-1500
DC-2000
3.5-8.5
3.5-8.5
4.0-8.0
4.0-8.0
3.5-8.5
DC-2000
4.0-8.0
3.5-8.5
DC-2000
4.0-8.0
3.5-8.5
DC-2000
Specifications
Min
Typical
5.5 dB
6.0 dB
6.7 dB
25 dB
15 dB
33 dB
22 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Max
7.0 dB
8.5 dB
9.5 dB
MO43
MO44
MO46
MO47
MO43
MO44
MO46
MO47
MO43
MO44
MO46
MO47
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: N
MO4xxN
Typical
Performance
at 25˚C
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Double Balanced Mixer
Model MO6xxG
Octave Band
RF 6.0 to 12.5 GHz
(1)
:
Model MO6xxG
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
RF(GHz)
6.0-12.5
6.0-12.5
6.0-12.5
LO(GHz)
5.0-15.0
5.0-15.0
5.0-15.0
IF(MHz)
DC-1000
DC-2000
DC-2500
5.0-15.0
5.0-15.0
6.0-12.5
6.0-12.5
5.0-15.0
DC-2500
6.0-12.5
5.0-15.0
DC-2500
6.0-12.5
5.0-15.0
DC-2500
Specifications
Min
Typical
4.5 dB
6.5 dB
8.8 dB
25 dB
25 dB
38 dB
38 dB
23 dB
+1 dBm
+3 dBm
+8 dBm
+12 dBm
+11 dBm
+13 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
7.0 dB
8.5 dB
11.0 dB
MO63
MO64
MO66
MO67
MO63
MO64
MO66
MO67
MO63
MO64
MO66
MO67
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
Outline: G
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Double Balanced Mixer
Model MO6xxN
Octave Band
Electrical Specifications
RF 6.0 to 12.5 GHz
(1)
:
Model MO6xxN
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
6.0-12.5
6.0-12.5
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
5.0-15.0
5.0-15.0
IF(MHz)
DC-1000
DC-2500
5.0-15.0
5.0-15.0
6.0-12.5
6.0-12.5
5.0-15.0
DC-2500
6.0-12.5
5.0-15.0
DC-2500
6.0-12.5
5.0-15.0
DC-2500
Specifications
Min
Typical
4.5 dB
5.5 dB
25 dB
25 dB
37 dB
41 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: N
MO6xxN
Max
6.5 dB
7.5 dB
MO63
MO64
MO66
MO67
MO63
MO64
MO66
MO67
MO63
MO64
MO66
MO67
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Typical
Performance
at 25˚C
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Double Balanced Mixer
Model MM4xxG-10
Multi-Octave Band
Model MM4xxG-10
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
Isolation
LO to RF:
LO to IF:
LO(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
Specifications
IF(MHz)
DC-500
DC-1200
DC-1500
2.0-8.0
2.0-3.0
3.0-8.0
RF to IF:
Input 1-dB
Compression Point:
2.0-8.0
2.0-8.0
2.0-8.0
DC-1500
Input Third Order
Intercept Point:
2.0-8.0
2.0-8.0
DC-1500
2.0-8.0
2.0-8.0
DC-1500
LO Power:
(4)
Min
Typical
5.4 dB
6.4 dB
6.7 dB
25 dB
18 dB
25 dB
33 dB
24 dB
34 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM4xxG-10
Max
7.5 dB
8.5 dB
9.0 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
Mixers
Electrical Specifications
RF 2.0 to 8.0 GHz
Typical
Performance
at 25˚C
Outline: G
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Double Balanced Mixer
Model MM4xxL-10
Multi-Octave Band
Electrical Specifications
RF 2.0 to 8.0 GHz
Model MM4xxL-10
(1)
:
Conditions
RF(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
LO(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
IF(MHz)
DC-500
DC-1200
DC-1500
2.0-8.0
2.0-3.0
2.0-8.0
RF to IF:
Input 1-dB
Compression Point:
2.0-8.0
2.0-8.0
2.0-8.0
DC-1500
Input Third Order
Intercept Point:
2.0-8.0
2.0-8.0
DC-1500
2.0-8.0
2.0-8.0
DC-1500
LO Power:
(4)
Specifications
Min
Typ.
5.4 dB
6.4 dB
6.7 dB
25 dB
18 dB
25 dB
33 dB
24 dB
34 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: L1
MM4xxL-10
Max
7.5 dB
8.5 dB
9.0 dB
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Typical
Performance
at 25˚C
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All dimensions are in inches and [mm].
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Model MM4xSMx-10
Model MM4xSMx-14
Double Balanced Mixer
Multi-Octave Band
(1)
:
Conditions
RF(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
IF(MHz)
DC-500
DC-1000
DC-1500
Min
2.0-8.0
2.0-8.0
Input Third Order
Intercept Point:
LO Power:
LO(GHz)
2.0-8.0
2.0-8.0
2.0-8.0
Specifications
(4)
2.0-8.0
2.0-8.0
2.0-8.0
DC-1500
2.0-8.0
2.0-8.0
DC-1500
2.0-8.0
2.0-8.0
DC-1500
Typical
5.0 dB
6.0 dB
7.0 dB
33 dB
37 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+13 dBm
+18 dBm
Max
7.0 dB
8.0 dB
9.5 dB
Model MM4xSMx-10
Model MM4xSMx-14
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +13 dBm
7 = +18 dBm
D = No Cover
H = With Cover
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
Mixers
Electrical Specifications
RF 2.0 to 8.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with
the nominal LO power. Specifications indicated as typical are not guaranteed.
Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
Usable LO drives are up to 2 dB below and 3 dB above nominal.
See Application Note M112, for aid in selecting the outline and for mounting and installation information.
2.
3.
4.
5.
MM4xSMD-10
MM4xSMx-10: AS SHOWN
MM4xSMx-14: RF & LO REVERSED
MM4xSMH-10
Outline: SMMC5A: AS SHOWN
SMMC5B: RF & LO REVERSED
Typical
Performance
at 25˚C
Outline: SMMT5A: AS SHOWN
SMMT5B: RF & LO REVERSED
ECTRU
MICROWAVE
INC.
M
SP
NOTE: See PC board footprint - FP2 on page 688
All dimensions are in inches and [mm].
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Triple Balanced Mixer
Model MM4xxG-1
Multi-Octave Band
Electrical Specifications
RF 2.0 to 8.0 GHz
Model MM4xxG-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-8.0
2.0-8.0
Isolation
LO to RF:
LO to IF:
RF to IF:
LO(GHz)
2.0-8.0
2.0-8.0
IF(MHz)
0.01-3.0
0.01-4.0
2.0-8.0
2.0-8.0
Min
Typical
6.3 dB
7.3 dB
16 dB
23 dB
25 dB
25 dB
27 dB
2.0-8.0
Input 1-dB
Compression Point:
2.0-8.0
2.0-8.0
0.01-4.0
Input Third Order
Intercept Point:
2.0-8.0
2.0-8.0
0.01-4.0
2.0-8.0
2.0-8.0
0.01-4.0
LO Power:
Specifications
(4)
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
8.0 dB
9.5 dB
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Typical
Performance
at 25˚C
Outline: G
MM4xxG-1
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All dimensions are in inches and [mm].
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Triple Balanced Mixer
Model MM4xxG
Multi-Octave Band
Model MM4xxG
(1)
:
Conditions
RF(GHz)
2.0-8.0
2.0-8.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
LO(GHz)
2.0-8.0
2.0-8.0
IF(MHz)
3.0-5.0
2.0-6.0
2.0-8.0
2.0-8.0
Min
Typical
6.3 dB
7.3 dB
16 dB
18 dB
23 dB
27 dB
27 dB
2.0-8.0
Input 1-dB
Compression Point:
2.0-8.0
2.0-8.0
2.0-6.0
Input Third Order
Intercept Point:
2.0-8.0
2.0-8.0
2.0-6.0
2.0-8.0
2.0-8.0
2.0-6.0
LO Power:
Specifications
(4)
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
7.5 dB
8.5 dB
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Electrical Specifications
RF 2.0 to 8.0 GHz
Typical
Performance
at 25˚C
Outline: G
MM4xxG
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All dimensions are in inches and [mm].
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Model MM4xxL
Triple Balanced Mixer
RF 2.0 to 8.0 GHz
Multi-Octave Band
Electrical Specifications
Model MM4xxL
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-8.0
2.0-8.0
Isolation
LO to RF:
LO to IF:
RF to IF:
LO(GHz)
2.0-8.0
2.0-8.0
IF(MHz)
3.0-5.0
2.0-6.0
2.0-8.0
2.0-8.0
Min
Typical
6.3 dB
7.3 dB
16 dB
18 dB
23 dB
27 dB
27 dB
2.0-8.0
Input 1-dB
Compression Point:
2.0-8.0
2.0-8.0
2.0-6.0
Input Third Order
Intercept Point:
2.0-8.0
2.0-8.0
2.0-6.0
2.0-8.0
2.0-8.0
2.0-6.0
LO Power:
Specifications
(4)
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: L1
MM4xxL
Max
7.5 dB
8.5 dB
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Typical
Performance
at 25˚C
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Triple Balanced Mixer
Model MM4xxN-1
Multi-Octave Band
Model MM4xxN-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-8.0
2.0-8.0
1.5-9.0
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
1.5-9.0
LO(GHz)
2.0-8.0
2.0-8.0
1.5-9.0
1.5-4.5
4.5-9.0
1.5-9.0
1.5-9.0
1.5-9.0
1.5-9.0
IF(MHz)
10-2000
10-4500
10-4500
Specifications
Min
Typical
6.3 dB
7.3 dB
8.0 dB
10 dB
20 dB
20 dB
17 dB
27 dB
30 dB
23 dB
25 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
10-4500
10-4500
1.5-9.0
1.5-9.0
10-4500
1.5-9.0
(4)
1.5-9.0
10-4500
1.5-9.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM4xxN-1
Outline: N
Max
7.5 dB
8.5 dB
10.5 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
Mixers
Electrical Specifications
RF 2.0 to 8.0 GHz
Typical
Performance
at 25˚C
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MM4xMS
Model MM4xMS-15
Triple Balanced Mixer
Multi-Octave Band
Electrical Specifications
RF 1.5 to 9.0 GHz
(1)
:
Conditions
RF(GHz)
2.0-9.0
1.5-9.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
2.0-9.0
1.5-9.0
IF(MHz)
10-2000
10-4000
Specifications
Min
15 dB
20 dB
22 dB
1.5-9.0
3.0-9.0
1.5-9.0
1.5-9.0
1.5-9.0
1.5-9.0
10-4000
10-4000
1.5-9.0
1.5-9.0
10-4000
1.5-9.0
1.5-9.0
10-4000
Typical
6.0 dB
6.5 dB
Max
7.5 dB
9.0 dB
22 dB
27 dB
35 dB
31 dB
42 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
MM44
MM46
MM47
MM48
Model MM4xMS
Model MM4xMS-15
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application Note M112, for aid in selecting the outline and for mounting and installation information.
MM4xMS
Outline: MS3AL
Typical
Performance
at 25˚C
z
MM4xMS-15
Outline: MS3BL
0.38
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
ECTRU
A Spectrum Control Business
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Model MM4xMS-10
Model MM4xMS-17
Double Balanced Mixer
Multi-Octave Band
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
3.0-8.0
3.0-8.0
3.0-8.0
2.0-9.0
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
3.0-8.0
3.0-8.0
3.0-8.0
2.0-9.0
Specifications
IF(MHz)
DC-500
DC-1000
DC-1500
DC-1500
2.0-9.0
2.0-9.0
2.0-9.0
2.0-9.0
2.0-9.0
DC-1500
2.0-9.0
2.0-9.0
DC-1500
2.0-9.0
2.0-9.0
DC-1500
Typical
5.0 dB
6.0 dB
7.0 dB
8.0 dB
Max
7.0 dB
8.0 dB
9.0 dB
10.5 dB
36 dB
37 dB
20 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+13 dBm
+18 dBm
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
MM43
MM44
MM46
MM47
Model MM4xMS-10
Model MM4xMS-17
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +13 dBm
7 = +18 dBm
Mixers
Electrical Specifications
RF 2.0 to 9.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: MS2TA
MM4xMS-10
MM4xMS-17
Typical
Performance
at 25˚C
Outline: MS2TB
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All dimensions are in inches and [mm].
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Double Balanced Mixer
Model MM6xxG-10
Multi-Octave Band
Electrical Specifications
RF 2.0 to 12.0 GHz
Model MM6xxG-10
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-12.0
2.0-12.0
2.0-12.0
Isolation
LO to RF:
LO(GHz)
2.0-12.0
2.0-12.0
2.0-12.0
Specifications
IF(MHz)
DC-500
DC-1200
DC-1500
2.0-7.5
7.5-12.0
2.0-3.0
3.0-12.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
2.0-12.0
2.0-12.0
2.0-12.0
DC-1500
Input Third Order
Intercept Point:
2.0-12.0
2.0-12.0
DC-1500
2.0-12.0
2.0-12.0
DC-1500
LO Power:
(4)
Min
Typical
6.0 dB
7.0 dB
7.5 dB
25
20
18
20
39 dB
30 dB
25 dB
35 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
dB
dB
dB
dB
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: G
MM6xxG-10
Max
8.0 dB
9.5 dB
10.0 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM63
MM64
MM66
MM67
MM63
MM64
MM66
MM67
MM63
MM64
MM66
MM67
Typical
Performance
at 25˚C
SPECTRUM
50
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Double Balanced Mixer
Model MM6xxL-10
Multi-Octave Band
Model MM6xxL-10
(1)
:
Conditions
(Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.5-12.0
2.0-12.0
2.0-12.0
Isolation
LO to RF:
LO(GHz)
2.0-12.0
2.0-12.0
2.0-12.0
IF(MHz)
DC-500
DC-1200
DC-1500
2.0-7.5
7.0-12.0
2.0-3.0
3.0-12.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
2.0-12.0
2.0-12.0
2.0-12.0
DC-1500
Input Third Order
Intercept Point:
2.0-12.0
2.0-12.0
DC-1500
LO Power:(4)
2.0-12.0
2.0-12.0
DC-1500
Specifications
Min
Typical
6.4 dB
7.0 dB
7.5 dB
25
20
18
25
39 dB
30 dB
25 dB
35 dB
22 dB
+1 dBm
+4 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+22 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
dB
dB
dB
dB
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM6xxL-10
Max
8.0 dB
9.5 dB
10.0 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM63
MM64
MM66
MM67
MM63
MM64
MM66
MM67
MM63
MM64
MM66
MM67
Mixers
Electrical Specifications
RF 2.0 to 12.0 GHz
Typical
Performance
at 25˚C
Outline: L1
50
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M
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All dimensions are in inches and [mm].
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Model MM8xMS-3
Model MM8xMS-14
Double Balanced Mixer
Multi-Octave Band
Electrical Specifications
RF 5.0 to 14.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
6.0-14.0
5.0-14.0
5.0-14.0
5.0-14.0
Isolation
LO to RF:
LO(GHz)
5.5-14.5
4.0-15.0
3.0-16.0
3.0-17.0
Specifications
IF(MHz)
DC-500
DC-1000
DC-2000
DC-2000
3.0-17.0
7.0-17.0
3.0-7.0
7.0-17.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
5.0-15.0
5.0-15.0
3.0-17.0
DC-1500
Input Third Order
Intercept Point:
5.0-15.0
3.0-17.0
DC-1500
5.0-15.0
3.0-17.0
DC-1500
LO Power:
(4)
Min
Typical
5.2 dB
6.5 dB
7.0 dB
8.5 dB
Max
7.0 dB
8.5 dB
9.5 dB
10.0 dB
16
23
15
25
24 dB
32 dB
18 dB
39 dB
21 dB
+2 dBm
+5 dBm
+8 dBm
+11 dBm
+14 dBm
+18 dBm
+7 dBm
+10 dBm
+14 dBm
MM83
MM84
MM86
MM83
MM84
MM86
MM83
MM84
MM86
dB
dB
dB
dB
Model MM8xMS-3
Model MM8xMS-14
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application Note M112, for aid in selecting the outline and for mounting and installation information.
MM8xMS-3
Outline: MS3C
MM8xMS-14
Outline: MS3D
Typical
Performance
at 25˚C
ECTRU
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All dimensions are in inches and [mm].
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Model MM9xSMx
Model MM9xSMx-14
Double Balanced Mixer
Multi-Octave Band
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
RF(GHz)
6.0-18.0
6.0-18.0
LO(GHz)
6.0-18.0
6.0-18.0
IF(MHz)
DC-1300
DC-2500
6.0-13.0
13.0-18.0
6.0-18.0
6.0-18.0
6.0-18.0
6.0-18.0
DC-2500
6.0-18.0
6.0-18.0
DC-2500
6.0-18.0
6.0-18.0
DC-2500
Specifications
Min
Typical
5.7 dB
6.9 dB
28 dB
24 dB
32 dB
28 dB
30 dB
30 dB
+1 dBm
+4 dBm
+8 dBm
+11 dBm
+14 dBm
+18 dBm
+7 dBm
+10 dBm
+13 dBm
Max
8.0 dB
9.0 dB
MM93
MM94
MM96
MM93
MM94
MM96
MM93
MM94
MM96
Model MM9xSMx
Model MM9xSMx-14
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
Drop-In
Module or With
SMA(F) Connectors
D = No Cover
H = With Cover
Mixers
Electrical Specifications
RF 6.0 to 18.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application Note M112, for aid in selecting the outline and for mounting and installation information.
Outline: SMMC4A: AS SHOWN
SMMC4B: RF & LO REVERSED
MM9xSMD
Typical
Performance
at 25˚C
MHz
MM9xSMH
MM9xSMx:
AS SHOWN
MM9xSMx-14: RF & LO REVERSED
Outline: SMMT4A: AS SHOWN
SMMT4B: RF & LO REVERSED
MHz
ECTRU
MICROWAVE
INC.
M
SP
NOTE: See PC board footprint - FP1 on page 688
All dimensions are in inches and [mm].
A Spectrum Control Business
SPECTRUM MICROWAVE • 2144 Franklin Drive N.E. • Palm Bay, Florida 32905 • Phone: (888) 553-7531 • Fax: (888) 553-7532
www.specwave.com SPECTRUM CONTROL GmbH • Hansastrasse 6 • 91126 Schwabach, Germany • Phone: (49)-9122-795-0 • Fax: (49)-9122-795-58
657
Double Balanced Mixer
Model MM9xxL
Multi-Octave Band
Electrical Specifications
RF 6.0 to 18.0 GHz
Model MM9xxL
(1)
:
Conditions
RF(GHz)
6.0-18.0
6.0-18.0
6.0-18.0
Parameter
SSB Conversion
loss:(2) (3)
LO(GHz)
6.0-18.0
6.0-18.0
6.0-18.0
IF(MHz)
DC-1000
DC-2000
DC-3000
Specifications
Min
Typical
5.5 dB
6.0 dB
7.0 dB
Isolation
LO to RF:
6.0-18.0
23 dB
32 dB
LO to IF:
6.0-18.0
24 dB
34 dB
RF to IF:
Input 1-dB
Compression Point:
6.0-18.0
6.0-18.0
6.0-18.0
DC-3000
Input Third Order
Intercept Point:
6.0-18.0
6.0-18.0
DC-3000
6.0-18.0
6.0-18.0
DC-3000
LO Power:
(4)
22 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: L
MM9xxL
Max
7.0 dB
7.5 dB
8.5 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
Typical
Performance
at 25˚C
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MM9xxN
Double Balanced Mixer
RF 6.0 to 18.0 GHz
Multi-Octave Band
Model MM9xxN
(1)
:
Conditions
RF(GHz)
6.0-18.0
6.0-18.0
6.0-18.0
Parameter
SSB Conversion
loss:(2) (3)
LO(GHz)
6.0-18.0
6.0-18.0
6.0-18.0
IF(MHz)
DC-1000
DC-2000
DC-3000
Specifications
Min
Typical
5.5 dB
6.0 dB
7.0 dB
Isolation
LO to RF:
6.0-18.0
23 dB
32 dB
LO to IF:
6.0-18.0
24 dB
34 dB
RF to IF:
Input 1-dB
Compression Point:
6.0-18.0
6.0-18.0
6.0-18.0
DC-3000
Input Third Order
Intercept Point:
6.0-18.0
6.0-18.0
DC-3000
6.0-18.0
6.0-18.0
DC-3000
LO Power:
(4)
22 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: N
MM9xxN
Max
7.0 dB
7.5 dB
8.5 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Double Balanced Mixer
Model MM9xxG-30
Multi-Octave Band
Electrical Specifications
RF 6.0 to 18.0 GHz
Model MM9xxG-30
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
6.0-18.0
6.0-18.0
7.0-16.0
6.0-18.0
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
4.0-18.0
4.0-18.0
7.0-18.0
4.0-18.0
IF(MHz)
DC-2000
DC-3000
DC-4000
DC-4000
4.0-16.0
4.0-18.0
4.0-18.0
Specifications
Min
Typical
5.5 dB
6.0 dB
6.2 dB
6.5 dB
25 dB
20 dB
20 dB
40 dB
38 dB
27 dB
28 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
6.0-18.0
6.0-18.0
4.0-18.0
DC-4000
4.0-18.0
DC-4000
4.0-18.0
DC-4000
6.0-18.0
6.0-18.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
7.5 dB
8.0 dB
8.0 dB
8.5 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
Typical
Performance
at 25˚C
Outline: G
MM9xxG-30
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MM9xxN-11
Double Balanced Mixer
RF 6.0 to 18.0 GHz
Multi-Octave Band
Model MM9xxN-11
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
6.0-18.0
6.0-18.0
6.0-18.0
6.0-18.0
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
5.0-18.0
4.0-18.0
4.0-18.0
4.0-18.0
IF(MHz)
DC-1000
DC-3000
DC-4000
DC-4500
4.0-14.0
14.0-18.0
4.0-18.0
6.0-18.0
6.0-18.0
4.0-18.0
DC-4500
6.0-18.0
4.0-18.0
DC-4500
6.0-18.0
4.0-18.0
DC-4500
Specifications
Min
Typical
5.5 dB
6.0 dB
6.5 dB
7.0 dB
25 dB
22 dB
20 dB
40 dB
35 dB
24 dB
22 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xxN-11
Max
7.5 dB
8.0 dB
8.5 dB
9.0 dB
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
Outline: N
6.0
SPECTRUM
4.0
MHz
MHz
ECTRU
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All dimensions are in inches and [mm].
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Model MM9xxG
Triple Balanced Mixer
RF 6.0 to 18.0 GHz
Multi-Octave Band
Electrical Specifications
Model MM9xxG
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
RF(GHz)
6.0-17.0
6.0-17.0
6.0-18.0
LO(GHz)
6.0-17.0
6.0-17.0
6.0-18.0
IF(GHz)
3.0-6.0
2.0-8.0
1.5-8.0
6.0-18.0
6.0-18.0
Specifications
Min
Typical
6.0 dB
7.0 dB
7.7 dB
20 dB
15 dB
28 dB
26 dB
18 dB
25 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
6.0-18.0
6.0-18.0
6.0-18.0
1.5-8.0
1.5-8.0
6.0-18.0
6.0-18.0
1.5-8.0
6.0-18.0
6.0-18.0
1.5-8.0
Max
8.5 dB
9.5 dB
10.5 dB
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: G
MM9xxG
Typical
Performance
at 25˚C
GHz
SPECTRUM
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MM9xMS-3
Model MM9xMS-13
Double Balanced Mixer
Multi-Octave Band
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
5.0-18.5
5.0-18.5
5.0-18.5
4.0-20.0
4.0-20.0
4.0-20.0
Isolation
LO to RF:
LO(GHz)
5.0-18.5
5.0-18.5
5.0-18.5
4.0-20.0
4.0-20.0
4.0-20.0
Specifications
IF(MHz)
DC-500
DC-2000
DC-4000
DC-500
DC-2000
DC-4000
4.0-5.0
5.0-20.0
4.0-7.0
7.0-20.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
4.0-20.0
4.0-20.0
4.0-20.0
DC-4000
Input Third Order
Intercept Point:
4.0-20.0
4.0-20.0
DC-4000
4.0-20.0
4.0-20.0
DC-4000
LO Power:
(4)
Min
Typical
6.5 dB
7.0 dB
8.0 dB
7.0 dB
7.5 dB
8.5 dB
Max
8.0 dB
8.5 dB
9.5 dB
9.5 dB
10.0 dB
11.5 dB
20
25
16
20
30 dB
38 dB
21 dB
27 dB
20 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+21 dBm
+7 dBm
+10 dBm
+14 dBm
+18 dBm
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
dB
dB
dB
dB
Model MM9xMS-3
Model MM9xMS-13
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +18 dBm
Mixers
Electrical Specifications
RF 4.0 to 20.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xMS-3
MM9xMS-13
Outline: MS3C
Typical
Performance
at 25˚C
MHz
Outline: MS3D
ECTRU
MHz
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All dimensions are in inches and [mm].
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Model MM9xMS
Model MM9xMS-14
Double Balanced Mixer
Multi-Octave Band
Electrical Specifications
RF 1.5 to 19.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-18.0
2.0-18.0
1.5-19.0
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
2.0-18.0
2.0-18.0
1.5-19.0
IF(MHz)
2.0-5.0
0.5-6.5
0.5-6.5
1.5-4.0
4.0-19.0
1.5-19.0
1.5-19.0
1.5-19.0
1.5-19.0
0.5-6.5
0.5-6.5
1.5-19.0
1.5-19.0
0.5-.6.5
1.5-19.0
1.5-19.0
0.5-6.5
Specifications
Min
Typical
6.8 dB
7.8 dB
8.0 dB
17 dB
20 dB
20 dB
23 dB
31 dB
25 dB
27 dB
20 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Max
9.0 dB
11.0 dB
11.5 dB
Model MM9xMS
Model MM9xMS-14
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xMS
Outline: MS3C
MM9xMS-14
Outline: MS3D
Typical
Performance
at 25˚C
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
ECTRU
A Spectrum Control Business
664
SPECTRUM MICROWAVE • 2144 Franklin Drive N.E. • Palm Bay, Florida 32905 • Phone: (888) 553-7531 • Fax: (888) 553-7532
www.specwave.com SPECTRUM CONTROL GmbH • Hansastrasse 6 • 91126 Schwabach, Germany • Phone: (49)-9122-795-0 • Fax: (49)-9122-795-58
Double Balanced Mixer
Model MM9xxG-40
Ultra-Broadband
(1)
:
Model MM9xxG-40
Conditions
RF(GHz)
0.5-18.0
0.5-18.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO(GHz)
0.5-18.0
0.5-18.0
Specifications
IF(MHz)
DC-150
DC-300
0.5-1.0
1.0-18.0
0.5-1.0
0.5-18.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
0.5-18.0
0.5-18.0
0.5-18.0
DC-300
Input Third Order
Intercept Point:
0.5-18.0
0.5-18.0
DC-300
0.5-18.0
0.5-18.0
DC-300
LO Power:
(4)
Min
Typical
6.5 dB
7.0 dB
12 dB
20 dB
5 dB
20 dB
20 dB
30 dB
12 dB
31 dB
30 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+18 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+19 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xxG-40
Outline: G
Max
8.5 dB
9.0 dB
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Electrical Specifications
RF 0.5 to 18.0 GHz
Typical
Performance
at 25˚C
GHz
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Double Balanced Mixer
Model MM9xxG-21
Ultra-Broadband
Electrical Specifications
RF 2.0 to 18.0 GHz
Model MM9xxG-21
(1)
:
Conditions
RF(GHz)
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power: (4)
LO(GHz)
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
Specifications
IF(MHz)
DC-150
DC-300
DC-500
DC-600
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
DC-600
2.0-18.0
2.0-18.0
DC-600
2.0-18.0
2.0-18.0
DC-600
Min
Typical
6.5 dB
7.0 dB
8.0 dB
8.5 dB
20 dB
17 dB
27 dB
22 dB
22 dB
+2 dBm
+3 dBm
+10 dBm
+13 dBm
+7 dBm
+10 dBm
Max
8.5 dB
9.0 dB
10.5 dB
11.0 dB
MM93
MM94
MM93
MM94
MM93
MM94
LO Power
3 = +7 dBm
4 = +10 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical
Performance
at 25˚C
MM9xxG-21
Outline: G
GHz
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Triple Balanced Mixer
Model MM9xxG-3
Ultra-Broadband
Model MM9xxG-3
(1)
:
Conditions
RF(GHz)
2.0-18.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
IF(MHz)
10-4000
2.0-4.0
4.0-18.0
2.0-18.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
LO(GHz)
2.0-18.0
Specifications
(4)
2.0-18.0
2.0-18.0
2.0-18.0
10-4000
2.0-18.0
2.0-18.0
10-4000
2.0-18.0
2.0-18.0
10-4000
Min
Typical
7.3 dB
15 dB
20 dB
20 dB
20 dB
27 dB
28 dB
22dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Max
9.5 dB
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Electrical Specifications
RF 2.0 to 18.0 GHz
Typical
Performance
at 25˚C
Outline: G
MM9xxG-3
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Triple Balanced Mixer
Model MM9xxL-1
Ultra-Broadband
Electrical Specifications
RF 2.0 to 18.0 GHz
Model MM9xxL-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
RF(GHz)
2.0-18.0
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
2.0-18.0
IF(MHz)
10-4000
2.0-4.0
4.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
10-4000
2.0-18.0
2.0-18.0
10-4000
2.0-18.0
2.0-18.0
10-4000
Specifications
Min
Typical
7.3 dB
15 dB
20 dB
20 dB
20 dB
27 dB
28 dB
22 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xxL-1
Max
9.5 dB
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Typical
Performance
at 25˚C
Outline: L1
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Model MM9xxL-15
Triple Balanced Mixer
RF 2.0 to 18.0 GHz
Ultra-Broadband
Model MM9xxL-15
(1)
:
Conditions
LO(GHz)
2.0-18.0
2.0-18.0
IF(GHz)
2.0-8.0
2.0-8.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
Input 1-dB
Compression Point:
RF(GHz)
3.0-17.0
2.0-18.0
2.0-18.0
2.0-18.0
2.0-18.0
2.0-8.0
Input Third Order
Intercept Point:
2.0-18.0
2.0-18.0
2.0-8.0
2.0-18.0
2.0-18.0
2.0-8.0
LO Power:
(4)
2.0-18.0
2.0-18.0
Specifications
Min
Typical
7.5 dB
8.5 dB
15 dB
17 dB
25 dB
23 dB
22 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
Max
10.0 dB
10.5 dB
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Outline: L
MM9xxL-15
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
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Triple Balanced Mixer
Model MM9xxG-2
Ultra-Broadband
Electrical Specifications
RF 2.0 to 18.0 GHz
Model MM9xxG-2
(1)
:
Conditions
RF(GHz)
3.0-17.0
2.0-18.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
IF (GHz)
2.0-18.0
1.0-12.0
2.0-4.0
4.0-18.0
2.0-18.0
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Min
Typical
6.5 dB
7.0 dB
17 dB
22 dB
17 dB
23 dB
30 dB
23 dB
28 dB
25 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
2.0-18.0
Input Third Order
Intercept Point:
LO Power:
LO(GHz)
3.0-17.0
2.0-18.0
Specifications
(4)
2.0-18.0
2.0-18.0
1.0-12.0
1.0-12.0
2.0-18.0
2.0-18.0
1.0-12.0
2.0-18.0
2.0-18.0
1.0-12.0
Max
8.5 dB
9.5 dB
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xxG-2
Outline: G
Typical
Performance
at 25˚C
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Model MM9xxN-1
Triple Balanced Mixer
RF 2.0 to 19.0 GHz
Ultra-Broadband
Model MM9xxN-1
(1)
:
Conditions
RF(GHz)
3.0-17.0
3.0-19.0
3.0-19.0
2.0-19.0
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power:
(4)
LO(GHz)
3.0-17.0
3.0-19.0
3.0-19.0
2.0-19.0
IF(GHz)
2.0-6.0
2.0-8.0
1.0-9.0
1.0-9.0
2.0-19.0
2.0-19.0
Specifications
Min
Typical
7.0 dB
7.5 dB
8.0 dB
8.0 dB
15 dB
17 dB
24 dB
30 dB
22 dB
25 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
2.0-19.0
2.0-19.0
2.0-19.0
1.0-9.0
1.0-9.0
2.0-19.0
2.0-19.0
1.0-9.0
2.0-19.0
2.0-19.0
1.0-9.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system from -55˚C to +100˚C
with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
MM9xxN-1
Outline: N
Max
9.5 dB
11.0 dB
12.5 dB
13.5 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
Mixers
Electrical Specifications
Typical
Performance
at 25˚C
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Model MM9xMS-6
Model MM9xMS-15
Triple Balanced Mixer
Ultra-Broadband
Electrical Specifications
RF 2.0 to 19.0 GHz
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Isolation
LO to RF:
RF(GHz)
3.0-19.0
2.0-19.0
LO(GHz)
3.0-19.0
2.0-19.0
2.0-4.0
4.0-19.0
2.0-4.0
4.0-19.0
LO to IF:
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
2.0-19.0
2.0-19.0
2.0-19.0
1.0-9.0
Input Third Order
Intercept Point:
2.0-19.0
2.0-19.0
1.0-9.0
2.0-19.0
2.0-19.0
1.0-9.0
LO Power:
(4)
Specifications
IF(GHz)
2.0-7.0
1.0-9.0
Min
Typical
6.5 dB
8.0 dB
Max
9.0 dB
11.0 dB
18
20
15
19
23 dB
31 dB
21 dB
23 dB
27 dB
27 dB
+5 dBm
+8 dBm
+12 dBm
+15 dBm
+14 dBm
+17 dBm
+21 dBm
+24 dBm
+10 dBm
+13 dBm
+17 dBm
+21 dBm
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
MM94
MM96
MM97
MM98
dB
dB
dB
dB
1.0-9.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Model MM9xMS-6
Model MM9xMS-15
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
8 = +21 dBm
Typical Performance at 25˚C
MM9xMS-6
Outline: MS3AL
MM9xMS-15
Outline: MS3AL
0.38
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MM9xMS-1
Model MM9xMS-17
Double Balanced Mixer
Ultra-Broadband
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
3.0-19.0
1.8-20.0
1.8-20.0
Isolation
LO to RF:
LO to IF:
LO(GHz)
3.0-19.0
1.8-20.0
1.8-20.0
1.8-20.0
4.0-19.0
1.8-20.0
20 dB
15 dB
12 dB
1.8-20.0
1.8-20.0
1.8-20.0
DC-800
DC-800
Input Third Order
Intercept Point:
1.8-20.0
1.8-20.0
DC-800
1.8-20.0
1.8-20.0
DC-800
(4)
Specifications
IF(MHz) Min
DC-400
DC-400
DC-800
RF to IF:
IF to RF:
Input 1-dB
Compression Point:
LO Power:
Model MM9xMS-1
Model MM9xMS-17
(1)
Typical
5.5 dB
5.8 dB
7.2 dB
Max
7.5 dB
8.5 dB
10.5 dB
28 dB
23 dB
22 dB
28 dB
40 dB
+2 dBm
+5 dBm
+8 dBm
+12 dBm
+11 dBm
+14 dBm
+17 dBm
+23 dBm
+7 dBm
+10 dBm
+14 dBm
+18 dBm
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
MM93
MM94
MM96
MM97
LO Power
3 = +7 dBm
4 = +10 dBm
6 = +14 dBm
7 = +19 dBm
Mixers
Electrical Specifications
RF 1.8 to 20.0 GHz
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
5. See Application Note M112, for aid in selecting the outline and for mounting and installation information.
MM9xMS-1
Outline: MS3C
MM9xMS-17
Outline: MS3D
Typical
Performance
at 25˚C
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Double Balanced Mixer
Model MM134xG-1
Ultra-Broadband
Electrical Specifications
RF 1.5 to 26.5 GHz
Model MM134xG-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
RF(GHz)
2.0-26.5
1.5-26.5
1.5-26.5
6.0-26.5
6.0-26.5
6.0-26.5
Third LO Harmonic
Conversion Loss:(2) (3)
Isolation
LO to RF:
LO(GHz)
2.0-26.5
1.5-26.5
1.5-26.5
2.0-9.0
2.0-9.0
2.0-9.0
Specifications
IF(MHz)
DC-500
DC-700
DC-1250
DC-500
DC-700
DC-1250
1.5-3.0
3.0-26.5
1.5-4.0
4.0-18.0
18.0-26.5
Input 1-dB
Compression Point:
Input Third Order
Intercept Point:
LO Power: (4)
Typical
7.5 dB
8.5 dB
9.5 dB
17.5 dB
18.5 dB
19.5 dB
18 dB
20 dB
1.5-4.0
4.0-26.5
1.5-26.5
1.5-26.5
DC-1250
25 dB
30 dB
5 dB
25 dB
35 dB
23 dB
35 dB
+3 dBm
1.5-26.5
1.5-26.5
DC-1250
+12 dBm
1.5-26.5
1.5-26.5
DC-1250
+9 dBm
LO to IF:
RF to IF:
Min
18 dB
20 dB
Max
9.5 dB
10.0 dB
11.5 dB
22 dB
23 dB
24 dB
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Usable LO drives are up to 2 dB below and 3 dB above nominal.
Typical Performance at 25˚C
Outline: G
MM134xG-1
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Model MIQ2xMS-1
I/Q Mixer/Modulator
RF 1.4 to 2.8 GHz
Communications Band
Model MIQ2xMS-1
(1)
:
Conditions
Specifications
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
1.4-2.8
LO(GHz)
1.4-2.8
IF(MHz)
DC-500
Min
Typical
6.0 dB
1.4-1.7
1.7-2.8
1.4-2.8
1.4-2.8
1.4-1.7
1.7-2.8
1.4-2.8
1.4-2.8
DC-500
DC-500
DC-500
DC-500
18 dB
20 dB
22 dB
30 dB
0.2 dB
3 deg
34 dB
20 dB
1.4-2.8
1.4-2.8
DC-500
DC-500
Input Third Order
Intercept Point:
1.4-2.8
1.4-2.8
DC-500
1.4-2.8
1.4-2.8
DC-500
42 dB
40 dB
30 dB
45 dB
+6 dBm
+9 dBm
+13 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
LO Power:
(5)
1.4-2.8
1.4-2.8
1.4-2.8
Max
8.0 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ24
MIQ26
MIQ27
MIQ24
MIQ26
MIQ27
MIQ24
MIQ26
MIQ27
Mixers
Electrical Specifications
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum. An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Typical Performance at 25˚C
Outline: MS6
MIQ2xMS-1
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M
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Model MIQ2xMS-2
I/Q Mixer/Modulator
RF 1.9 to 4.2 GHz
Communications Band
Electrical Specifications
Model MIQ2xMS-2
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
2.0-4.2
1.9-4.2
1.9-2.0
2.0-4.2
1.9-4.2
1.9-4.2
1.9-4.2
1.9-4.2
DC-500
DC-500
Input Third Order
Intercept Point:
1.9-4.2
1.9-4.2
DC-500
1.9-4.2
1.9-4.2
DC-500
LO Power:
(5)
LO(GHz)
2.0-4.2
1.9-4.2
1.9-2.0
2.0-4.2
1.9-4.2
1.9-4.2
IF(MHz)
DC-500
DC-500
DC-500
DC-500
DC-500
DC-500
1.9-4.2
1.9-4.2
Specifications
Min
18 dB
20 dB
34 dB
1.9-4.2
Typical
5.5 dB
6.0 dB
26 dB
32 dB
0.2 dB
2 deg
Max
7.0 dB
7.5 dB
42 dB
30 dB
24 dB
40 dB
+6 dBm
+9 dBm
+13 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ24
MIQ26
MIQ27
MIQ24
MIQ26
MIQ27
MIQ24
MIQ26
MIQ27
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum. An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Outline: MS8
Typical Performance at 25˚C
MIQ2xMS-2
500
ECTRU
MICROWAVE
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M
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All dimensions are in inches and [mm].
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Model MIQ3xMS-3
I/Q Mixer/Modulator
RF 3.0 to 6.0 GHz
Communications Band
Model MIQ3xMS-3
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
3.0-6.0
3.0-6.0
3.0-6.0
LO(GHz)
3.0-6.0
3.0-6.0
3.0-6.0
IF(MHz)
DC-100
DC-300
DC-300
3.0-6.0
3.0-6.0
3.0-6.0
3.0-6.0
DC-300
DC-300
3.0-6.0
3.0-6.0
DC-300
DC-300
Input Third Order
Intercept Point:
3.0-6.0
3.0-6.0
DC-300
3.0-6.0
3.0-6.0
DC-300
LO Power:
(5)
3.0-6.0
3.0-6.0
Specifications
Min
20 dB
Typical
5.5 dB
6.5 dB
28 dB
Max
7.5 dB
8.5 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
0.1 dB
2.5 deg
25 dB
25 dB
3.0-6.0
31 dB
33 dB
50 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion
loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
MIQ34
MIQ36
MIQ37
MIQ34
MIQ36
MIQ37
MIQ34
MIQ36
MIQ37
Mixers
Electrical Specifications
Typical Performance at 25˚C
Outline: MS7
MIQ3xMS-3
.600
[15.24]
ECTRU
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M
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I/Q Mixer/Modulator
Model MIQ5xMS-1
Communications Band
Electrical Specifications
RF 5.6 to 9.0 GHz
Model MIQ5xMS-1
(1)
:
Conditions
Specifications
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
5.6-9.0
LO(GHz)
5.6-9.0
IF(MHz)
DC-500
Min
Typical
5.0 dB
5.8-8.8
5.6-9.0
5.6-9.0
5.6-9.0
5.8-8.8
5.6-9.0
5.6-9.0
5.6-9.0
DC-500
DC-500
DC-500
DC-500
22 dB
18 dB
33 dB
32 dB
0.2 dB
3 deg
25 dB
25 dB
5.6-9.0
5.6-9.0
DC-500
DC-500
Input Third Order
Intercept Point:
5.6-9.0
5.6-9.0
DC-500
5.6-9.0
5.6-9.0
DC-500
31 dB
40 dB
26 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
LO Power:
(5)
5.6-9.0
5.6-9.0
5.6-9.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion
loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Max
6.5 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
Typical Performance at 25˚C
Outline: MS7
MIQ5xMS-1
.600
[15.24]
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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Model MIQ5xSMD-1
I/Q Mixer/Modulator
RF 5.6 to 9.0 GHz
Communications Band
Model MIQ5xSMD-1
(1)
:
Conditions
Specifications
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
5.6-9.0
LO(GHz)
5.6-9.0
IF(MHz)
DC-500
Min
Typical
5.0 dB
5.8-8.8
5.6-9.0
5.6-9.0
5.6-9.0
5.8-8.8
5.6-9.0
5.6-9.0
5.6-9.0
DC-500
DC-500
DC-500
DC-500
22 dB
18 dB
33 dB
32 dB
0.2 dB
3 deg
25 dB
25 dB
5.6-9.0
5.6-9.0
DC-500
DC-500
Input Third Order
Intercept Point:
5.6-9.0
5.6-9.0
DC-500
5.6-9.0
5.6-9.0
DC-500
31 dB
40 dB
26 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
LO Power:
(5)
5.6-9.0
5.6-9.0
5.6-9.0
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion
loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Max
6.5 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
Mixers
Electrical Specifications
Typical Performance at 25˚C
Outline: SMMC8
MIQ5xSMD-1
ECTRU
MICROWAVE
INC.
M
SP
NOTE: See PC board footprint - FP3 on page 688
All dimensions are in inches and [mm].
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I/Q Mixer/Modulator
Model MIQ6xMS-1
Communications Band
Electrical Specifications
RF 5.5 to 13.5 GHz
Model MIQ6xMS-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
7.0-12.7
5.5-13.5
9.5-12.7
5.5-13.5
5.5-13.5
5.5-13.5
5.5-13.5
5.5-13.5
DC-500
DC-500
Input Third Order
Intercept Point:
5.5-13.5
5.5-13.5
DC-500
5.5-13.5
5.5-13.5
DC-500
LO Power:
(5)
LO(GHz)
7.0-12.7
5.5-13.5
9.5-12.7
5.5-13.5
5.5-13.5
5.5-13.5
Specifications
IF(MHz)
DC-500
Min
DC-500
DC-500
DC-500
DC-500
20 dB
16 dB
5.5-13.5
5.5-13.5
20 dB
25 dB
5.5-13.5
Typical
5.0 dB
5.3 dB
28 dB
25 dB
0.2 dB
5 deg
25 dB
35 dB
28 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion
loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Max
6.5 dB
7.0 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ64
MIQ66
MIQ67
MIQ64
MIQ66
MIQ67
MIQ64
MIQ66
MIQ67
Typical Performance at 25˚C
Outline: MS7
MIQ6xMS-1
.600
[15.24]
ECTRU
MICROWAVE
INC.
M
SP
All dimensions are in inches and [mm].
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I/Q Mixer/Modulator
Model MIQ6xSMD-1
Communications Band
Model MIQ6xSMD-1
(1)
:
Conditions
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband Suppression:(4)
Amplitude Match
Phase Match
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
7.0-12.7
5.5-13.5
9.5-12.7
5.5-13.5
5.5-13.5
5.5-13.5
5.5-13.5
5.5-13.5
DC-500
DC-500
Input Third Order
Intercept Point:
5.5-13.5
5.5-13.5
DC-500
5.5-13.5
5.5-13.5
DC-500
LO Power:
(5)
LO(GHz)
7.0-12.7
5.5-13.5
9.5-12.7
5.5-13.5
5.5-13.5
5.5-13.5
IF(MHz)
DC-500
DC-500
DC-500
DC-500
DC-500
DC-500
5.5-13.5
5.5-13.5
Specifications
Min
20 dB
16 dB
20 dB
25 dB
5.5-13.5
Typical
5.0 dB
5.3 dB
28 dB
25 dB
0.2 dB
5 deg
25 dB
35 dB
28 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss for IF frequencies greater than 10 MHz.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C. Conversion
loss is the combined value.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
An IF quadrature hybrid is not included.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
Max
6.5 dB
7.0 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ64
MIQ66
MIQ67
MIQ64
MIQ66
MIQ67
MIQ64
MIQ66
MIQ67
Mixers
Electrical Specifications
RF 5.5 to 13.5 GHz
Typical Performance at 25˚C
Outline: SMMC8
MIQ6xSMD-1
NOTE: See PC board footprint - FP3 on page 688
ECTRU
MICROWAVE
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M
SP
All dimensions are in inches and [mm].
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Image Reject Mixer/
SSB Modulator
Model IRM5xMS-1
RF 5.6 to 9.0 GHz
Communications Band
Electrical Specifications
Model IRM5xMS-1
(1)
:
Conditions
Specifications
Parameter
SSB Conversion
loss:(2) (3)
Image Rejection Sideband
Suppression:(4)
Isolation
LO to RF:
LO to I/Q:
RF to I/Q:
I/Q to RF:
Input 1-dB
Compression Point:
RF(GHz)
5.6-9.0
LO(GHz)
5.6-9.0
IF(MHz)
50-90
Min
Typical
5.0 dB
5.8-8.8
5.6-9.0
5.8-8.8
5.6-9.0
70
50-90
17 dB
16 dB
26 dB
23 dB
25 dB
25 dB
5.6-9.0
5.6-9.0
50-90
50-90
Input Third Order
Intercept Point:
5.6-9.0
5.6-9.0
50-90
5.6-9.0
5.6-9.0
50-90
31 dB
40 dB
26 dB
40 dB
+5 dBm
+8 dBm
+12 dBm
+14 dBm
+17 dBm
+21 dBm
+10 dBm
+13 dBm
+17 dBm
LO Power:
(5)
5.6-9.0
5.6-9.0
5.6-9.0
Max
6.0 dB
LO Power
4 = +10 dBm
6 = +13 dBm
7 = +17 dBm
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
MIQ54
MIQ56
MIQ57
Notes:
1. Specifications are guaranteed when tested as a downconverter in a 50 Ohm system at +25˚C with the
nominal LO power. Specifications indicated as typical are not guaranteed.
2. Noise figure is typically within ±0.5 dB of conversion loss.
3. Conversion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
4. Measured with an IF quadrature hybrid whose amplitude and phase errors are 0.5 dB and 3 degrees maximum.
5. Usable LO drives are up to 2 dB below to 3 dB above nominal.
6. See Application notes M112, for aid in selecting the outline and for mounting and installation information.
IRM5xMS-1
Outline: MS7H
Typical Performance at 25˚C
5.0
ECTRU
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INC.
M
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All dimensions are in inches and [mm].
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Model FD34H-1
Frequency Doubler
Input 5 to 2800 MHz
Output 10 to 5600 MHz
High Isolation, In-line Output
Electrical Specifications
(1)
:
Conditions
Parameter
Insertion Loss:(2)
Fundamental Isolation: (3)
Third Harmonic
Suppression: (4)
Input VSWR:
Input Power:
Specifications
Input (MHz)
5-2000
2000-2800
5-500
500-2000
2000-2800
5-2800
Output (MHz)
10-4000
4000-5600
10-1000
1000-4000
4800-5600
10-5600
5-500
500-2000
2000-2800
5-2800
10-1000
1000-4000
4800-5600
10-5600
Typical
11.5 dB
12.3 dB
35 dB
40 dB
35 dB
33 dBc
Min
25
30
25
20
dB
dB
dB
dBc
Max
13.0 dB
13.5 dB
1.5:1
1.7:1
1.5:1
+11 dBm
Outline: FPD1
FD34H-1
.25
[6.35]
MIN
Mixers
Notes:
1. Specifications are guaranteed when tested as a doubler in a 50 Ohm system at +25˚C with nominal input
power. Specifications indicated as typical are not guaranteed.
2. Insertion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
3. Fundamental isolation is referenced to the fundamental input.
4. Third Harmonic Suppression is referenced to the second harmonic output.
5. For SMH models, isolation loss for 2-10-0 GHz is 13.5 dB max, fundamental isolation is 20 dB min.
.120
[3.05]
.383
[9.73]
Typical
Performance
at 25˚C
Ø.015±.002
[.38±.05]
8 PL
.080
[2.03]
*
.100
[2.54]
*
SPECTRUM
REMEC
*
*
.508
[12.90]
.250
[6.35]
.350
[8.89]
IN
OUT
* GROUND
5 PLACES
MOUNTING SURFACE
.051
[1.30]
ECTRU
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M
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Model FD34SM-1
Frequency Doubler
Input 5 to 2800 MHz
Output 10 to 5800 MHz
High Isolation, In-line Output
Electrical Specifications
(1)
:
Conditions
Parameter
Insertion Loss:(2)
Fundamental Isolation: (3)
Third Harmonic
Suppression: (4)
Input VSWR:
Input Power:
Input (MHz)
5-2000
2000-2800
5-500
500-2000
2000-2800
5-2800
Output (MHz)
10-4000
4000-5000
10-1000
1000-4000
4800-5600
10-5600
5-500
500-2000
2000-2800
5-2800
10-1000
1000-4000
4800-5600
10-5600
Specifications
aMin
25
30
25
20
dB
dB
dB
dBc
Typical
11.5 dB
12.3 dB
35 dB
40 dB
35 dB
33 dBc
Max
13.0 dB
13.5 dB
1.5:1
1.7:1
1.5:1
+11 dBm
Notes:
1. Specifications are guaranteed when tested as a doubler in a 50 Ohm system at +25˚C with nominal input
power. Specifications indicated as typical are not guaranteed.
2. Insertion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
3. Fundamental isolation is referenced to the fundamental input.
4. Third Harmonic Suppression is referenced to the second harmonic output.
5. For SMH models, isolation loss for 2-10-0 GHz is 13.5 dB max, fundamental isolation is 20 dB min.
Outline: SMD1
Typical
Performance
at 25˚C
SPECTRUM
FD34SM-1
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All dimensions are in inches and [mm].
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Model FD9xxN-1
Frequency Doubler
Input 1.5 to 10.0 GHz
Output 3.0 to 20.0 GHz
High Isolation
Electrical Specifications
Model FD9xxN-1
(1)
:
Conditions
Parameter
Insertion Loss:(2)
Fundamental Isolation:(3)
Third Harmonic
Suppression: (4)
Input VSWR:
Input Power:
Input (GHz)
2.5-9.0
1.5-10.0
1.5-7.0
7.0-10.0
1.5-10.0
1.5-5.0
5.0-10.0
1.5-10.0
Output (GHz)
5.0-18.0
3.0-20.0
1.5-7.0
7.0-10.0
3.0-20.0
3.0-10.0
10.0-20.0
3.0-10.0
Specifications
Min
22 dB
19 dB
20 dBc
Typical
11.0 dB
12.0 dB
30 dB
25 dB
33 dBc
2.0:1
1.5:1
+11 dBm
+17 dBm
Max
12.5 dB
14.0 dB
FD96
FD97
LO Power
6 = +11 dBm
7 = +17 dBm
Drop-In
Module or With
SMA(F) Connectors
M = Module
P = With Connectors
Mixers
Notes:
1. Specifications are guaranteed when tested as a doubler in a 50 Ohm system at +25˚C with the nominal input power.
Specifications indicated as typical are not guaranteed.
2. Insertion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
3. Fundamental isolation is referenced to the fundamental input.
4. Third Harmonic Suppression is referenced to the second harmonic output.
Outline: ND
SPECTRUM
IN
OUT
FD9xxN-1
Typical
Performance
at 25˚C
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All dimensions are in inches and [mm].
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Model FD9xMS-1
Frequency Doubler
Input 2.0 to 10.0 GHz
Output 4.0 to 20.0 GHz
High Isolation, In-line Output
Electrical Specifications
Model FD9xMS-1
(1)
:
Conditions
Parameter
Insertion Loss:(2)
Fundamental
Isolation: (3)
Third Harmonic
Suppression: (4)
Input VSWR:
Input Power:
Specifications
Input (GHz)
2.0-9.0
1.5-10.0
Output (GHz)
4.0-18.0
3.0-20.0
Min
Typical
11.0 dB
11.5 dB
2.0-10.0
2.0-10.0
25 dB
33 dB
2.0-7.0
1.5-5.0
5.0-10.0
1.5-10.0
6.0-21.0
3.0-10.0
10.0-20.0
3.0-20.0
20 dBc
33 dBc
2.2:1
1.75:1
+11 dBm
+17 dBm
Max
13.0 dB
15.0 dB
Input Power
6 = +11 dBm
7 = +17 dBm
FD96
FD97
Notes:
1. Specifications are guaranteed when tested
as a doubler in a 50 Ohm system at +25˚C with nominal input power.
Specifications indicated as typical are not guaranteed.
2. Insertion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
3. Fundamental isolation is referenced to the fundamental input.
4. Third Harmonic Suppression is referenced to the second harmonic output.
Outline: MSD1
FD9xMS-1
IN
Typical
Performance
at 25˚C
OUT
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All dimensions are in inches and [mm].
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Model FD9xSMx-1
Frequency Doubler
Input 2.0 to 10.0 GHz
Output 4.0 to 20.0 GHz
High Isolation, In-line Output
Electrical Specifications
Model FD9xSMx-1
(1)
:
Conditions
Parameter
Insertion Loss:(2)
Fundamental Isolation: (3)
Third Harmonic
Suppression: (4)
Input VSWR:
Input Power:
Input (GHz)
2.0-9.0
2.0-10.0
2.0-10.0
2.0-10.0
Output (GHz)
4.0-18.0
4.0-20.0
4.0-10.0
4.0-20.0
2.0-5.0
5.0-10.0
2.0-10.0
4.0-10.0
10.0-20.0
4.0-20.0
Specifications
Min
25 dB
20 dBc
Typical
11.0 dB
11.5 dB
32 dB
26 dBc
2.5:1
1.8:1
+11 dBm
+17 dBm
Max
13.0 dB
15.0 dB
Input Power
6 = +11 dBm
7 = +17 dBm
D = No Cover
H = With Cover
FD96
FD97
Mixers
Notes:
1. Specifications are guaranteed when tested as a doubler in a 50 Ohm system at +25˚C with nominal input
power. Specifications indicated as typical are not guaranteed.
2. Insertion loss typically degrades less than 0.5 dB at +100˚C and improves less than 0.5 dB at -55˚C.
3. Fundamental isolation is referenced to the fundamental input.
4. Third Harmonic Suppression is referenced to the second harmonic output.
5. For SMH models, isolation loss for 2-10-0 GHz is 13.5 dB max, fundamental isolation is 20 dB min.
FD9xSMD-1
Outline: SMDC4
Typical
Performance
at 25˚C
Outline: SMDT4
FD9xSMH-1
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All dimensions are in inches and [mm].
A Spectrum Control Business
SPECTRUM MICROWAVE • 2144 Franklin Drive N.E. • Palm Bay, Florida 32905 • Phone: (888) 553-7531 • Fax: (888) 553-7532
www.specwave.com SPECTRUM CONTROL GmbH • Hansastrasse 6 • 91126 Schwabach, Germany • Phone: (49)-9122-795-0 • Fax: (49)-9122-795-58
687
Mixer Footprints
RECOMMENDED FOOTPRINT = FP1
RECOMMENDED FOOTPRINT = FP3
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RECOMMENDED FOOTPRINT = FP2
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Mixer Application Notes
Application Note M-112
SELECTING AND USING MINIATURE MICROSTRIP AND
SURFACE-MOUNT MIXERS
SELECTING THE BEST MIXER FOR YOUR APPLICATION
Miniature Microstrip Carrier Mixers:
Mechanical Mounting
Spectrum Microwave microstrip mixers are fabricated by soldering the RF mixer circuit to a metal
carrier. This package type is recommended when integrating a mixer with other hybrid microstrip
substrates such as amplifier and filter modules (see Figure 1). The carriers are installed with four
screws (2-56 UNF for the "MS2" outline and 0-80 UNF for others). The screws can be installed with
lock washers or a thread locking compound to assure retention in environmental extremes.
Mixers
Spectrum Microwave offers several mixer packages that allow users designing integrated multifunction
modules to integrate the mixer function without the need for coaxial connectors.
It is recommended that the cavity, which the mixer will be mounted into, is made approximately .010
inches (.254 mm) larger then the mixer carrier size. Slightly greater clearance is possible with lower
(<5 GHz) mixers if desired.
The top of the mixer circuit does not have to line-up perfectly with the top of adjacent circuits. For
Ku-band models, the difference in height can be as large as .010 inches (.254 mm), while as much as
twice this amount is tolerable below 4 GHz.
Unless the mounting surface has extreme irregularity, it is not necessary to install the mixer with
conductive epoxy or solder for the ground plane contact. The mounting screws provide sufficient
pressure to assure adequate carrier grounding.
ECTRU
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Connections
Solder Interface to a Printed Circuit Board:
1) To facilitate integration, the traces on Spectrum Microwave's carrier mixers are tin plated or coated
with a solderable alloy. When interfacing to a printed circuit board with a solderable trace, the simplest
and most cost effective interface is made with a tin plated copper ribbon (Figure 2). The ribbon is first
soldered to the interfacing trace, a small stress relief is formed, and the other end of the ribbon is
soldered to the mixer trace. An exaggerated stress relief can cause performance degradation. The
ribbon should be .010 to .150 inches wide (.254 to 3.81 mm) for an optimum interface.
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Mixer Application Notes
Figure 2
Interfacing to Gold Traces on Hybrid Substrates:
For integration with thin or thick-film assembly, the interface can be accomplished using any of
the following methods:
1)
The first method uses a gold plated copper ribbon for the interface (Figure 3). The ribbon
is gap welded to the gold system trace, a small stress relief is formed, and the other end
of the ribbon is soldered to the mixer trace.
Figure 3
The second method uses a pure silver ribbon for the interface (Figure 4). The mixer trace
is reflowed with solder alloy or is tin plated. The silver ribbon is then solder reflowed onto
the mixer trace, a small stress relief is formed, and the other end of the silver ribbon is
gap welded to the gold system trace.
ECTRU
Figure 4
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2)
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Mixers
In order to reduce cost, MOST Spectrum Microwave surface mount mixers do not use the FR4 carrier
material. These are constructed from a single piece of stiffer RF circuit material and are the thinnest
mixers Spectrum Microwave offers. Mixers with package suffix "SMD" and "SMH" are constructed in
this manner (see Figure 8). While the performance of these mixers is equivalent to the carrier mixer,
this performance can only be achieved when the user provides the needed clearance under the mixer.
This may involve a small cut-out in the mating PC board, or even more additional clearance beneath
the PC board. In addition, the carrierless mixers are slightly more fragile. However, both types can be
easily accommodated by automatic assembly equipment.
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