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o About SAGE Millimeter

SAGE Millimeter, Inc. was founded in 2011 and is a woman-owned, ITAR-registered technology company with a
focus on developing high performance microwave and millimeterwave components and subassemblies for
commercial and military system applications. SAGE Millimeter’s product offerings range from standard catalog
products to custom designed, application, performance and/or function specific products in the primary
frequency range of 18 to 170 GHz.

SAGE Millimeter’s standard product offerings are organized into two product catalogs: the main catalog and the
sensor catalog. The main catalog includes SAGE Millimeter’s standard components and modules and is divided
into ten product families according to their functionalities. The sensor catalog details the product offerings for
speed and distance detection applications and is offered primarily for Radar system integrators. While these two
catalogs offer standard models to cover most microwave and millimeterwave general application product
categories, SAGE Millimeter is also committed to designing and magufacturing custom products according to
customers’ specifications and helping customers define their sys ducts by using the most available
microwave and millimeterwave technologies. New products are f@eriodi added on SAGE Millimeter's website
at www.sagemillimeter.com.

SAGE Millimeter’s principals have many years of exper€nceain mi ar@imeterwave component and
subassembly industry. The company is led with co ' the engineering and manufac-
turing process and the quality requirements of the indus GE I|m aintains a strong commitment to

Rev D standards. Quality and opera-

tion processes are in place to ensure that G S -Tey specifications are met and exceeded. In
to sat customers by providing well-engineered,

Located in Torrance, California,
telecommunication companies, res
als and experienced vendo spmii

q m the proximity of leading aerospace, defense and

@umversmes by taking advantage of skilled profession-

y@h industry leaders to design, develop, and produce many
oriented products.

o Vision Statement

To become a leading microwave a%
millimeterwave technology comp

that delivers well-engineered, high-
quality, cost-effective, and superior-
performance, products to the industry.

o Mission Statement

To satisfy our customers by providing
timely and effective products and
solutions without compromising quality,
performance, cost, or delivery.

To empower our employees with
respect, opportunity, and a rewarding
working environment.

sagemillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ® Ph (424)-757-0168 ® Fax (424)-757-0188 m Email: sales@sagemillimeter.com

© Copyright 2012 by SAGE Millimeter, Inc. 1 Data subject to change without notice

JoPN F D13 R A TR 2 7] www. rebes. net 051262657975 sales@rebes. net



o M By DL ——— vy B oMb (BB i ok 7 S8 BN R

Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Table of Contents

A. ANTENNAS

Pyramidal Horn Antennas (SAR Series).........ccovuuiiiiiiiiiiiiiiiiiiieeeieans
Conical Horn Antennas (SAC SEreS)......c.oiuiiiuiiiiiiiiiiaieee e
Probe Antennas (SAP SEri€S).......c.oiuiiuiiiiiiiiiiii e
Scalar Feed Horn Antennas (SAF Series)......
Gaussian Optics Lens Antennas (SAG Series)
Lens Corrected Antennas (SAL Series).......
Omnidirectional Antennas (SAO SErES)........cocuuuiiiiniiiiiiiiiiiieieeeeens

C-assegll'aln Antennas (SAY Series).......... T 10 Doppler Sensor Modules (SSM SEri€S).......c.uvuiiiiiiiiiiiiiiiiiiiieieeeeeeenn 59
Microstrip Patch Array Antennas (SAM Seri€s).........ccooevviiniiniiiiiinennanns 11 . .
. . Ranging Sensor Modules (SSP Seri€s).........cccoiuiiiiiiiiiiiiiiiiiiiieieens 60
Polarizers (SAS SEeri€S)......iuiu i )
: Speed Sensor Heads (SSS Series)..........ccouuiiiiiiiiiiiiiiiiiiieeeeeie e 61
Orthomode Transducers (SAT Series).. .. . !
: ) Ranging Sensor Heads (SSD Series)...........ccocivuiiiiiiiiiiiiiiieiiieeceiiiii 63
Dual Polarized Antennas (SAR SEeres)........ccuvuuiiiiiiiiiiiiieieiieeee e ) . .
Ant Aoplication Not 15 Receiver Subassemblies & Modules (SSR Series)... .65
ntenna Application NOtES...........ociiuiiiiiiii e Transmitter Subassemblies & Modules (SST Series). 66
B. AMPLIFIER Transceiver Subassemblies & Modules (SSC Series) .67
Subassembly and Module Application NOtes............cccovvveiiieiiieniiniiineene 68
Broadband Amplifiers (SBB Series)............ocoooiiiiii 16

Low Noise Amplifiers (SBL Series)....
Power Amplifiers (SBP Series). .
Amplifier Application Notes. ...

COAXIAL PASSIVE COMPONENTS

Coaxial Adapters (SCT Series).........coooiiiiiii i 20
Coaxial Attenuators (SCA Series)...........c.ooiiiiiiiiiiiii 21
Coaxial Matched Loads (SCM Series)...........oooooiiii 22
Coaxial Power Splitters/Combiners (SCS Series).. 2
Coaxial Filters (SCF Series)..............ccoocoiiiiiiiii

Coaxial Directional Couplers (SCD Series).............coco.

Coaxial Cables (SCW Series).................ccoooiiii.
Coaxial Connector Torque Wrenches (SCH Series)............

F. FREQUENCY CONVERTERS

Amplitude Detectors (SFD Series)...................
Passive Frequency Multipliers (SFP Series).
Active Frequency Multipliers (SFA Series).......

Analyzer Extenders (STO Series)..
rk Analyzer Extenders (STN Series).............c........

Balanced Harmonic Mixers (SFH Series)..
Balanced Mixers (SFB Series)............,
Subharmonically Pumped Mixers (SEE
Balanced Upconverters (SFU Series). ..
Subharmonically Pumped Upconverters (SE
Quadrature Mixers (SFQ Series)............. h
Single Sideband Modulators (SFM Series)..........

Frequency Converter Application Notes............ ~ )\VQ .................... 38

K. CONTROL DEVICES

Electrical Attenuators (SKA Series)...........ooooiiiiiiiiii
Electrical Phase Shifters (SKP Series)... .
Single Pole, Single Throw (SKS Series)...........cocouiiiiiiiiiiiiiiiiiiiiicneis

Waveguide Straight Sections (SWG Series)......c.veieuiiiiiiniiiieiiieiieeeenee
Waveguide Bends and Twists (SWB Seri€s)........cuuvuiieeniuiiiieeieiieeieieeieene
Waveguide Flange Adapters (SWR Seri€s).......ceciiiiiniiieiiiiiiiiiineineennne
Waveguide Bulkhead Adapters (SWW Series).
Waveguide to Coax Adapters (SWC Seri€s).......ccoeerieriiruiiirenieiirienennens

Waveguide Taper and Mode Transitions (SWT Series)...........c.cccvvevvienennn 90
Waveguide Fixed and Tunable Loads (SWL Series)......c....cccocvvvieneennenne 91
Waveguide Magic Tees (SWM Seri€s).......ccoevureiriieiiieeniiiineeinieneenneee 92

Waveguide Power Dividers (SWP)
Waveguide Directional Couplers (SWD Series)...

Waveguide Crossguide Couplers (SWX Series).. ....96
Waveguide Filters (SWE SEMHES) . cuu vt 97
Waveguide Fixed and Tunable Shorts (SWS Series).........ccoceeiviiniininnn. 99

Waveguide Switches (SWJ Series)...........ccccoveveneenns

Single Pole, Double Throw (SKD Series)
Single Pole, Four Throw (SK4 Series).........c.ovuiiiiiiiiiiiiiiiiiiiiiiicieen
Control Device Application NOtes...........ocoiiiiiiiiii

Waveguide Diplexers (SWY Series)....
Waveguide Hardware (SWH Series)..........

N. FERRITE DEVICES X. TECHNICAL REFERENCES
1S0-adapters (SNA SErES).......uuuuniiiiiiiie et Rfectangular Wav'egmde and Flange. ........
. ) . Circular Waveguide and Flange...............
Coaxial Isolators and Circulators (SNC Series . Coaxial Passive C t
Waveguide Junction Isolators and Circulators (SNW Series)........................ 47 oaxial Fassive LOmpONent..................
Full Waveguide Band Isolators and Circulators (SNF Series)...................... 48 v.  APPENDICES
Ferrite Device Application NOteS...........ocuiiiiiiiii e 50

Conversion Tables...........ccooeviiiiiiinnne.

O. OSCILLATORS SAGE Millimeter, Inc. Model Number Index.

Mechanically Tuned Gunn Oscillators (SOM Series)...............cccoeevviiiiiinnn. 51 7. TERMS AND CONDITIONS
Wide Tuning Bandwidth Gunn Oscillators (SOF Series)...............ccccceevvnnnn. 52
Gunn Oscillator Regulator (SOR Seres).......oc.uvuuiiiiiiiiiiiiieeeeen, 53

sagemillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ®» Ph (424)-757-0168 ® Fax (424)-757-0188 ®m Email

: sales@sagemillimeter.com

2

www. rebes. net

© Copyright 2012 by SAGE Millimeter, Inc.

JoPN F D13 R A TR 2 7] 051262657975

Data subject to change without notice

sales@rebes. net



N Bt DU 3r—— v [ b R BB e e 7 S AR N R
Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Pyramidal Horn Antennas, SAR Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 8.2 to 170 GHz ¢ Antennaranges
4 Rectangular waveguide interface ¢ Antenna gain measurements
¢  Precisely machined and gold plated ¢ Rapid system setups
4 Low Voltage Standing Wave Ratio ¢ Engineering setups
(VSWR)
DESCRIPTION:

SAR series pyramidal gain horns or rectangular gain horns are offered as both standard a models with a rectangular waveguide interface.
The pyramidal gain horns only support linear polarization. With a calibrated gain chart, th be used to measure the gain of other antennas
by comparing the generated signal levels of both. For this reason, these horns are also re dard gain horns.

The listed models offer 23 dB nominal gain, 10/11 degrees typical half power beg typieg! side lobe levels at the center fre-
quency of the band. These horns cover full waveguide bandwidths within the { 170&n addition to the models listed below,
models with 10, 15, 20 and 25 dB gain and other frequency bands are also &% - Che R We siteQD re models.

X 10 0 (E/H) -14.0/-30.0 (E/H) 1.15:1 AR-X2

Ku . @&11.0 (E/H) -14.0/-30.0 (E/H)N [ 2:15:1 ) AR-62
4 . Q 0.0/11.0 (E/H) -14.0/-30.0 (E/H) | 1.15:1 = AR-K2
N/A y . 230, 10.0/11.0 (E/H) -14.0/-30.0 (E/H)N [N 21:15:1 ) AR-32

SAR-2309-28-S2  40. @ 10.0/11.0 EMH)  -14.0/-300 (E/H) = 1151  AR-A2
n SAR-2309-22-S2 (Jza 10.0/11.0 EH)  -14.0-30.0 &/ IDIETN DARGE
SAR-2309-19-S2 : . 23 10.0/11.0 EMH)  -14.0/-300 (E/H) = 1151 | AR-U2

23 10.0/11.0 (E/H) -14.0/-30.0 (E/FN DG BNARN2
SAR-2309-12-S2 % 23 10.0/11.0 E/H)  -14.0/-300 (E/H) | 1.15:1 | AR-E2

w SAR-2309-10-S2 75.0t0 170.0 23 10.0/11.0 EH)  -14.0/-30.0 &/ ST DARERE

F SAR-2309-08-S2 90.0 t0 140.0 23 10.0/11.0 (EfH) -~ -14.0/-30.0(E/H) | 1151 | AR-F2
SAR-2309-06-S2 110.0 t0 170.0 23 10.0/11.0 (E/H)  -14.0/300 (E/H) 1151  AR-D2

CUSTOM MODELS:

SAGE Millimeter’'s pyramidal gain horn model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

GG is the linear gain in dB. For example: 25 dB = 25

BW is for internal reference.

WG is the rectangular waveguide size of the input connector.

X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SAR-1050-12-S2 is a pyramidal gain horn with a frequency range of 60 to 90 GHz, a nominal gain of 10 dB and a 3 dB beamwidth of 50 degrees. The horn has a
WR-12 waveguide at the input port and a standard package and finish. “2” is a factory assigned number.
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Conical Horn Antennas, SAC Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 8.5to 170 GHz ¢ Antennaranges

¢ Rectangular and circular WG interfaces ¢ Feed horns

4 Precisely machined and gold plated ¢ Rapid system setups
¢ Low VSWR ¢ Engineering setups
DESCRIPTION:

SAC series conical gain horns are offered as both standard and custom models with either a ci@ular or rectangular waveguide interface. While conical
gain horns with a rectangular waveguide interface can only support linear polarization, mo@€ls with a circular waveguide interface can support various
polarization types including horizontal, vertical, left-handed circular and right-handed circ I for broader applications.

The listed models operate across the full waveguide band and offer 23 dB nominal | half power beamwidth, a 24 dB typical side
lobe level and 1.15:1 VSWR at center frequency. The below standard offering cg#ers the frequ Byi0 140 GHz. However, other frequen-
cies and standard models with 10, 15, 20 and 25 dB gain are also available. @ i .

CATALOG MODELS:

Frequency Range| Gain : Freguency Gain

SAC-2309-938-S2 8.5t011.6 8.5 tol1 16 23 AC-RX2
SAC-2309-594-S2 | [IEEERRCEL:R) 13410180 | 23  AC-R62

K SAC-2309-396-S2 20.0to 24.5 SAC-2309-42-S2 20.0 t0'24:5 23 AC-RK2

Ka | SAC-2309-250-S2 | [EEERRS 33.0t0385 | 23  AC-RA2

SAC-2309-219-52 “ 38510430 23 | ACRQ2

SAC-2309-188-52 43010500 | 23  AC-RU2

SAC-2309-141-S2 55010680 = 23  AC-RV2

SAC-2300-125-52 | TR CRAA: accez IR csow7ro | 23 | AcRE2
| 0 |

\'%

w

SAC-2309-094-S2 87.0to 100.@\( AC-CW2 SAC-2309-10-S2 87.0 to}100:0 23 AC-RW2
0 23

SAC-2309-082-S2 100.0 to 112. AC-CF2 ST ORIV R ES YAl 100.0 to 112.0 23 AC-RF2
SAC-2309-075-S2 115.0.10.140.0 vie] AC-CD2 SAC-2309-06-S2  [sEENeRTe) ([ 1(0)(0) 23 AC-RD2

Note: For certain models, the operating frequency can be stretched to cover the full rectangular waveguide bandwidth if the dominant mode is
maintained.

CUSTOM MODELS:

SAGE Millimeter’s conical gain horn model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SAC-GGBW-DDD - XY OR SAC-GGBW - WG - XY

m

GG is the linear gain in dB. For example: 25 dB = 25

BW is the for internal reference.

DDD is the diameter of the input connector, in mils, for circular waveguides or WG is the waveguide size for rectangular waveguides.
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

Example: SAC-1050-12-S2 is a conical gain horn with a frequency range of 68 to 77 GHz, a nominal gain of 10 dB and a 3 dB beamwidth of 50 degrees. The horn has a WR
-12 waveguide at the input port and a standard package and finish. “2” is a factory assigned number.
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Probe Antennas, SAP Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 8.2 to 170 GHz ¢ Antennaranges

¢ Rectangular waveguide interface ¢ Antenna gain measurements
4 Tapered end to minimize diffraction effects ¢ Rapid system setups

¢ Low loss and high efficiency ¢ Engineering setups
DESCRIPTION:

SAP series probe antennas are offered as both standard and custom models with a rectangular waveguide interface. Probe antennas can only support
linear polarization. These antennas are often used to measure the gain of other antennas by comparing the signal levels of the probe antenna and
antenna under testing.

The standard models operate across the full waveguide band and offer 6.5 dB nominal gain ar
frequency. The below standard offering covers the frequency range of 8.2 to 170 GHz.

15 and 60 degrees half power beamwidth at center

CATALOG MODELS:

Model Number Frequency Range (GHz) Gain (dB) F plany 3 dB BW ™ H-plan=ay3dB BW (°)

- SAP-90-52 8.21012.4 60.0 AP-X
- SAP-62-52 12.4 10 18.0 % 60.0 21 AP-6
SAP-42-52 18.010 26.5 % 60.0 21 AP-K

26.5 10 40.0 . 60.0 21 AP-A
n 33.0t0 50.0 . é 60.0 211 AP-Q
. . 115.0 60.0 211 AP-U
_ . 115.0 60.0 21 AP-V
ﬂ 0 _ 115.0 60.0 21 AP-E
_ 115.0 60.0 21 AP-W
. . . 115.0 60.0 21 AP-F
“ . y . 115.0 60.0 21 AP-D
TYPICAL E AND H PLANE PATTERNS&(Q

Typical E-Plane Pattern @ Center Frequency Typical H-Plane Pattern @ Center Frequency
10 10 | |
5 N //-——\\ 5 [

. N

Gain (dBi)
Gain (dBi)

i P

wu (=]
T T
/

[ —

KN

w1

-180 -120 -60 0 60 120 180 -180 -120 -60 0 60 120 180
Boresight Angle (Degree) Boresight Angle (Degree)
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Scalar Feed Horn Antennas, SAF Series

FEATURES:
APPLICATIONS:
¢ Frequency coverage: 8.5 to 170 GHz
¢ Rectangular and circular WG interfaces ¢ Feeds for lens and reflector antennas
¢ 35% typical operating bandwidth ¢ Rapid system setups
¢  Polarization insensitive ¢ Engineering setups
¢ Low side lobe levels
¢ LowVSWR
DESCRIPTION:

circular or rectangular waveguide interface. While
Is with a circular waveguide interface can support
mig0larization for broader applications.

SAF series scalar feed horns are offered as both standard and custom build models with eithe
scalar feed horns with a rectangular waveguide interface can only support linear polarizati
various polarization types including horizontal, vertical, left-handed circular, and right-han

The standard models operate across the full waveguide band and offer 17 dBi nomigal gai alf power beamwidth and a -28 dB side lobe
level at center frequency. The below standard offering covers the frequency rangg
also available. Check the website for more models.

CATALOG MODELS:

Frequency Frequency Gain Beamwidth

8510116 8510106 | 17 25
Ku 13410180 17 25
20.0 to 24. SAF-2032531725-42-S1 [PINRL - 17 25
3 3010385 | 17 | 25
SAF-3934331725-219:81 . 38.51043.0 17 25

K
Ka

) SAF-4335031725-188-S1 e SAF-4335031725-19-S1 43.0 t0 50.0 17 25
\' SAF-5836831725-141-S1 ) SAF-5836831725-15-S1 58.0 t10/68:0 17 25
SAF-6837731725-125-S1 : 7.0 SAF-6837731725-12-S1 68.0to 77.0 17 25

W SAF-8731041725-094-ST 87.0to S{ SAF-8731041725-10-S1 87.0 t01100:0 17 25
F SAF-1041141725-082-S1 NIV /ONOR (e} N 2N0 17 SAF-1041141725-08-S1 100.0 to 112.0 17 25

ST\G ATy RSyl | 115.0 to 140.0 1/ 23 SAF-1141441725-06-S1 [ EHOR{oN PZI0K0) 17 25

CUSTOM MODELS:

SAGE Millimeter’s scalar feed horn model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SAF - FIN F2N GG BW -DDD - XY OR SAF - FIN F2N GG BW - WG - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

BW is the 3 dB beamwidth in degrees. For example: 12 degrees = 12

DDD is the diameter of the input connector, in mils, for circular waveguides or WG is the waveguide size for rectangular waveguides.
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

Example: SAF-2833232309-28-S1 is a scalar feed horn with a frequency range of 28 to 32 GHz, a nominal gain of 23 dB and a 3 dB beamwidth of 9 degrees. The horn has
a WR-28 waveguide at the input port and a standard package and finish. “1” is a factory assigned number.
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Gaussian Optics Lens Antennas, SAG Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Communication systems
¢ Rectangular or circular WG interfaces ¢ Radar systems
¢ Ridged mechanical configurations ¢ Sensor heads
¢ High efficiency and low loss ¢ Plasma diagnostics systems
¢ Corrugated feed horn for low side lobe ¢ Material science
levels
¢ Low VSWR
DESCRIPTION:

rface. While Gaussian optics lens antennas
ide interface can support various polarization

ap jons. Gaussian optics lens antennas
i orrugated feed horn and dielectric lens

‘ror corrections and serves as a radome

SAG series Gaussian optics lens antennas are offered with either a circular or rectangular

ELECTRICAL SPECIFICATIONS:

Parameters Specificat ...

Frequency Range 18.0t0 170.0 G requency ranges are available uponiregquest:
Interface Circular or Rectang ify when ordering.
Antenna Diameter elated to the operation frequency and gaifns

Most Gaussian antennas can operate at a wider bandwidth with minor
performance degradation.

Operating Bandwidth
(Typical)
3 dB Beamwidth

Antenna Gain Range Related to the operation frequency and diameter.

Side Lobe Level 23to 30 dB x{o Related to the diameter and feed structures

Cross Polarization 23to 30 dB Only relevant to circular waveguide interfaces.

Related to the operation frequency and diameter.

Return Loss (Typical) 17dB Related to the operating bandwidth.

MODEL NUMBERS:

SAGE Millimeter’s lens corrected antenna model numbers are configured per the following format. Customers may refer to the format and specify the
model numbers accordingly when placing an order.

SAG - FINF2N GG BW - DDD - XY OR SAG - FIN F2N GG BW - WG - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 35 dB = 35

BW is the 3 dB beamwidth in degrees. For example: 12 degrees = 12

DDD is the diameter of the input connector, in mils, for circular waveguides or WG is the waveguide size for rectangular waveguides.
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

Example: SAG-3034033602-28-S1 is a Gaussian optics lens antenna with a frequency range of 30 to 40 GHz, a gain of 36 dB and a 3 dB beamwidth of 2 degrees. The
antenna has a WR-28 waveguide at the input port and a standard package and finish. “1” is a factory assigned number.
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Lens Corrected Antennas, SAL Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Communication systems

4 Rectangular and circular WG interfaces ¢ Radar systems

¢ Ridged mechanical configurations ¢ Sensor heads

4 High efficiency and low loss ¢ Plasma diagnostics systems
¢ Low side lobe levels

¢ LowVSWR

DESCRIPTION:

SAL series lens corrected antennas are offered with either a circular or rectangular wavegui face. While lens corrected antennas with a rectan-

gular waveguide interface can only support linear polarization, models with a circular waveuide interface can support various polarization types includ-
ing horizontal, vertical, left-handed circular, and right-handed circular polarization for broa . These antennas are designed and con-
structed to offer high efficiency, low side lobes and a rugged mechanical configuratig g rrected antennas are ideal for achieving gain

ELECTRICAL SPECIFICATIONS:

Parameters Technical Remarks

Frequency Range reqm finges are available upon fequest:
Antenna Diameter R% the operation frequency and gairs
a

Operating Bandwidth i ntennas can operate up to the full waveguide bandwidth with
(Typical) 2001 %

or performance degradation.

Related to the operation frequency and diameter:
( Related to the operation frequency and diameter.
17 to 25 dB \ Related to the diameter and feed structure.

20 dB Q Only relevant to circular waveguide interfaces.
17 dB \, Related to the operating bandwidth.

MODEL NUMBERS:

SAGE Millimeter’s lens corrected antenna model numbers are configured per the following format. Customers may refer to the format and specify the
model numbers accordingly when placing an order.

SAL - FIN F2N GG BW -DDD - XY OR SAL - FIN F2N GG BW - WG - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

BW is the 3 dB beamwidth in degrees. For example: 12 degrees = 12

DDD is the diameter of the input connector, in mils, for circular waveguides or WG is the waveguide size for rectangular waveguides.
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

Example: SAL-3034032112-28-S1 is a lens corrected antenna with a frequency range of 30 to 40 GHz, a gain of 21 dB and a 3 dB beamwidth of 12 degrees. The antenna
has a WR-28 waveguide at the input port and a standard package and finish. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Omnidirectional Antennas, SAO Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 23 to 100 GHz 4 Communication links

¢ Coaxial and rectangular WG interfaces ¢  Electronic Warfare (EW) systems

4 360° azimuth coverage ¢ Indoor local area networks

¢ Vertically polarized ¢ Monitoring and surveillance systems
¢ Various vertical beamwidth

DESCRIPTION:

SAO series omnidirectional antennas are offered with either a coaxial or rectangular wav Omnidirectional antennas provide a com-
plete azimuth coverage of 360° with 1.0 dB angular gain flatness. These omnidiregti a bandwidth of 10% and up to full
waveguide band with unnoticeable performance degradation towards the higher v q@range. They are also constructed with

The below standard offering covers the frequency range of 23 to 100 GHz, but r %equested. The listed models are only of-
fered with a waveguide interface. \While most models offer a fixed ver i “gYpicalgeustom models with a vertical beamwidth from 10

CATALOG MODELS:

SA0-2332530330-42-S1 . Coax Connector Interface Available
SA0-2734030810-28-S1 . 8.0dB 2:1 Coax Connector Interface Available
SAO-3034030330-28-5" . 3.0dB 2:1 Coax Connector Interface Available
SAO-3834630330-22-S_1 2.5dB 2:1 Coax Connector Interface Available

Band

K

XA

SA0-4034430330-19-S1 . 2.5dB 2:1 Coax Connector Interface Available

c

\% SAO0-5836230230=15-S1 O : 2.0dB 2:1 Coax Connector Interface Available
SAO-7138630230=12-S1 71.0t GHz 30° 2.0dB 2:1 Coax Connector Interface Available
w SA0-9031040230-10-ST 90.0 to 100.0 GHz 30° 2.0dB 2:1 Coax Connector Interface Available

CUSTOM MODELS:

SAGE Millimeter’'s omnidirectional antenna model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SAO - FIN F2N GG BW - CO - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 5 dB = 05

BW is the 3 dB beamwidth in degrees. For example: 18 degrees = 18

CO is the input connector type.

X is for antenna type. “S” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SAO-2833030610-28-S1 is an omnidirectional antenna with a frequency range of 28 to 30 GHz, a gain of 6 dB and a 3 dB vertical beamwidth of 10 degrees. The
antenna has a WR-28 waveguide at the input port and a standard package and finish. “1” is a factory assigned number.

sagemillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ® Ph (424)-757-0168 ® Fax (424)-757-0188 m Email: sales@sagemillimeter.com

© Copyright 2012 by SAGE Millimeter, Inc. 9 Data subject to change without notice

JoPN F D13 R A TR 2 7] www. rebes. net 051262657975 sales@rebes. net



N Bt DU 3r—— v [ b R BB e e 7 S AR N R
Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Cassegrain Antennas, SAY Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Rugged configuration and low profile ¢ Radar systems

¢ Low loss and high gain ¢ EW systems

¢ Low VSWR

DESCRIPTION:

Jector dish. These antennas are designed and man-
antenna are its low loss, low profile and light weight com-
antenna has relatively high side lobe levels

ood performance, the supporting structures

(&jband operation.
The standard offering covers the frequency range of 18 to 110 GHz, but cu req@ . The operating bandwidth of these an-
tennas is mainly limited by the circular waveguide’s dominant mode operation. ode% quipped with a circular waveguide inter-
face, a rectangular waveguide interface is also available. Check the y 3

SAY series Cassegrain antennas are offered with a 67, 127, 18", 24”, 36” and 48” diameter
ufactured with the highest performance and quality. The main advantages of the Cassegr
pared to other high gain antennas, such as prime focus and lens corrected antennas. As
compared to other antennas due to the interference of the sub-reflector’'s supportin
are specially designed to keep side lobe levels under 18 dB for narrow band ope

ELECTRICAL SPECIFICATIONS:

Parameters Spec¥.catinns Technical Remarks

Frequency Range 18.0to 110.0 er frequency ranges are available upenirequest:

Interface Circular gigdactanguld Specify when ordering.

Main Reflector Diameter Other diameters are available upon reguest:

3 dB Beamwidth €N g Related to the dish diameter.

Antenna Gain Range ‘ Related to the operation frequency andidish'diameter:
Operating Bandwidth Performance degradation is expected for broadband operation.

Side Lobe Level Related to the diameter and feed structure:

Return Loss (Typical) Dependent on the operating bandwidth.

MODEL NUMBERS:

SAGE Millimeter's Cassegrain antenna model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SAY - FINF2N GGBW-DDD - XY OR SAY - FIN F2N GG BW - WG - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 30.0 GHz = 303

GG is the linear gain in dB. For example: 40 dB = 40

BW is the 3 dB beamwidth in 1/10 degrees. For example: 0.7 degree = 07

DDD is the diameter of the input connector, in mils, for circular waveguides or WG is the waveguide size for rectangular waveguides.
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

Example: SAY-3433634020-28-C1 is a custom Cassegrain antenna with a frequency range of 34 to 36 GHz, a gain of 40 dB and a 3 dB beamwidth of 2 degrees. The an-
tenna has a WR-28 waveguide at the input port. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Microstrip Patch Array Antennas, SAM Series

FEATURES:

APPLICATIONS:
¢ Frequency coverage: 18 to 110 GHz

¢ Coaxial and rectangular WG interfaces 4 Communication systems
¢ Compact size and center fed ¢ Radar systems
¢ Various beamwidth and low side lobe ¢ Sensor heads

levels

4 Low cost with volume

DESCRIPTION:

ort linear and circular polarization or a rectangular
rming, low loss soft microwave substrates.

SAM series microstrip patch array antennas are offered with either a coaxial interface that
waveguide interface that can support linear polarization. These antennas are constructed
Various power distributions, such as corporate-fed or series-fed, are implemented to achi

microstrip patch arrays are offered without a radome to allow users to integrate i surgs.“@heck the website for models and
details.

ELECTRICAL SPECIFICATIONS:

Parameters

%r:mines beamwidth.
Qetermines beamwidth.

Most microstrip patch array antennas can'‘operate’atawider

L2 CULEERL LA, bandwidth with minor performance degradation:

3 dB Beamwidth, Horizontal > Related to the number of elements.
3 dB Beamwidth, Vertical Related to the number of elements.

Antenna Gain Range P Related to the number of elements.

Side Lobe Level (Typical) Related to the number of elements angdifeed structure:
Cross Polarization (Typical) Related to the feed structure.
Return Loss (Typical) 15.dB Dependent on the operating bandwidthe

MODEL NUMBERS:

SAGE Millimeter’s microstrip patch array antenna model numbers are configured per the following format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SAM - FIN F2N GG BW - CO - XY OR SAM - F1IN F2N GG BW - WG - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

BW is the 3 dB beamwidth in degrees. For example: 12 degrees = 12

CO is the input coaxial connector type or WG is the waveguide size for rectangular waveguides.
X is the polarization type. “L” is for linear polarized and “C” is for circular polarized.

Y is for factory reserve.

Example: SAM-3433632012-28-L1 is a linear polarized microstrip patch array antenna with a frequency range of 34 to 36 GHz, a gain of 20 dB and a 3 dB beamwidth of 12
degrees. The antenna has a WR-28 waveguide at the input port.. 1" is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Linear to Circular Polarizers, SAS Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Antennaranges

¢ Circular waveguide interface ¢ Waveform polarization selection
4 Low insertion loss and good axial ratio ¢ Radar systems

¢ Fixed and switchable options

DESCRIPTION:

SAS series linear to circular polarizers are offered as either fixed or switchable with a circ interface. The fixed polarizers are used to

convert a linearly polarized waveform into a circularly polarized waveform or vice v e circularly polarized waveform (left-handed
or right-handed) is dependent on the orientation of the input signal. The switcha rizer a itched to convert a linearly polarized
waveform into a circularly polarized waveform or to allow the signal through v i he input waveform.

e tr Mggrs (SAT series), these polarizers can en-
8%10 GHz, and the typical bandwidth of the polar-
r bandwidth, up to the full waveguide band, are

hance the application of various antennas. The standard offering co of
izers is 15% of the full waveguide band with a 1.0 dB axial ratio dg r

CATALOG MODELS:

Model Numbef Axial Ratio VSWR Waveguide Flange

K SAS-243-39642-F1 . 1.0dB 131 UG-595/U Square
SAS-353-25028.F1 , 0.30 dB 1.0 dB 131 UG-599/U Square
| Q | sAs-03-21922/F1 : GHz 0.40 dB 1.0dB 131 UG-383/U Round
SAS-443-18819-Fl \GLiz QJ&+ 3.3 GHz 0.40 dB 1.0dB 131  UG-383/U-M Round
H \r +4.5 GHz 0.50 dB 1.0 dB 1.3 UG-385/U Round
ﬂ 77.@ +5.5 GHz 0.55 dB 1.0dB 1.3:1 UG-387/U Round
94.0 GHz +7.0 GHz 0.60 dB 1.0dB 131 UG-387/U-M Round

Note: The electrical performance of the swiichable polarizers is similar 1o the fixed models. However, the model number would be SAS-243-39642-S1
instead of SAS-243-39642-F1.

CUSTOM MODELS:

SAGE Millimeter’s linear to circular polarizer model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SAS - FON - DDD WG - XY

FON is the center frequency in MHz x 10N. For example: 26.0 GHz = 263
DDD is the diameter of the circular waveguide in mils.

WG is the waveguide band designator.

X is the polarizer type. “F” is for fixed and “S” is for switchable.

Y is for factory reserve.

Example: SAS-383-21922-S1 is a switchable polarizer with a center frequency of 38 GHz. The polarizer has a 0.219” diameter circular waveguide and the waveguide band
designator is WR-22. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Orthomode Transducers, SAT Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 8.2 to 140 GHz ¢ Waveform polarization separation
¢ High isolation and combination

4 Low insertion loss 4 Antenna ranges

¢ Up to full waveguide bandwidth ¢ Radar systems
DESCRIPTION:

SAT series orthomode transducers, or OMTS, are used to either separate a waveform that is input through the circular waveguide into two orthogonal
waveforms or to combine two orthogonal waveforms into one waveform at the circular waveguide output. Orthomode transducers can support circular,
elliptical and linear polarized waveforms.

By adding a compact square to circular waveguide mode transition to the A-port (antenna-pgsf
cations requiring a circular waveguide interface. The standard offering covers the frequengy range of 8.2 to 140 GHz and features rectangular wave-
guides at the H- and V-port and a square or circular waveguide at the A-port (antenna po \veguide band models are available for X

through W band, narrow band models with enhanced cross polarization and port isg stom models. Check the website for more
models.

CATALOG MODELS:

Model Number Frequency Range | Insertiun . Cross., \zatiort 1solation VSWR V/H-port Waveguide
SAT-FX-90090-SI 8.2 t0 12.4 GHz 30 dB 1.3 WR-90

se orthomode transducers can be utilized for appli-

SAT-KU-62262-S1 12.0 0 18.0 GHz 30 dB 1.31 WR-62
SAT-FK-42042-S1 18.0t0 265 40 dB 134 WR-42
SAT-F3-34034-SfL 22.0 to 33 40 dB 131 WR-34

5 dBQ 35dB 40 dB 141 WR-28
n f0t0Y . 35 dB 40 dB 1.31 WR-22
- SAT-FU-18819-51 L Qade 35 dB 40 dB 1.3 WR-19
- g@o dB 35dB 40 dB 131 WR-15
ﬂ 60.0 to 9 1.00 dB 35dB 40 dB 1.3 WR-12

- SAT-FW-10010-S1 " IRERICRE: 1.20 dB 35 dB 40 dB 131 WR-10
- SAT-114-07508-S1 BERGNORCRELRS 1.50 dB 25 dB 35 dB 138 WR-08

Note: Full band models are equipped with a square waveguide at the A-port, and narrow band models are equipped with a circular waveguide.

CUSTOM MODELS:

SAGE Millimeter’'s orthomode transducer model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SAT - FON - DDD WG - XY OR SAT - FB - DDD WG - XY

FON is the center frequency in MHz x 10N. For example: 26.0 GHz = 263 or FB is the waveguide band designator for full band operation.
DDD is the diameter of the circular waveguide or the dimensions of the square waveguide at the antenna port in mils.

WG is the waveguide band designator for the V- and H-port.

X is the V-port configuration type. “T” is with a rectangular to circular waveguide transition and “S” is without a transition.

Y is for factory reserve.

Example: SAT-383-21922-S1 is an orthomode transducer with a center frequency of 38 GHz. The orthomode transducer has a 0.219” diameter circular waveguide, and the
waveguide band designator for the V- and H-port is WR-22. 1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Dual Polarized Horn Antennas, SAR-DP Series

FEATURES: APPLICATIONS:
¢ Frequency coveragef 8.? to 110 GHz ¢ Antenna ranges
4 Rectangular waveguide interface - .
. ¢ Waveform polarization separation

¢  Full waveguide band coverage o

. ; . and combination
¢ High port isolation ¢ Rapid svstem setuns
¢ High cross-pol rejection pid sy P
¢ LowVSWR
DESCRIPTION:

SAR-DP series dual polarized horn antennas are offered as both standard and custom models with rectangular waveguide interfaces for both horizon-
tal and vertical ports. These dual polarized horn antennas support both linear and elliptical polarized waveforms. When the antenna receives a circular
polarized waveform, equal amplitude linear polarized waveforms are output at both horizontal vertical ports. When two equal amplitude linear po-

The listed models offer 15 dB nominal gain and 33/28 degrees typical half power begmwi frequency of the band. They also exhibit 40
dB typical port isolation and 35 dB nominal cross polarization. These antennas coyér i idths within the frequency range of 8.2 to

110 GHz. In addition to the models listed below, models with 10, 20, 23 and 25, ) are also available. Check the web-
site for details and models.

CATALOG MODELS:

Model Number Frequency Range (G* Gaih ( 3 dEgB=amwiaiiv(*) | Portisolation (dB) | VSWR m

SAR-8221231530-90-S1-DP : R 33Q/28.0 (E/H) 40 dB 1.4:1 AR-X15-DP
Ku SAR-1231831530-62-S1-DP . c eeo()/ZS.O (E/H) 40 dB 141 AR-615-DP

SAR-1832731530-42-S1-DP : 33.0/28.0 (E/H) 40 dB 141  ARK15-DP

N/A | SAR-2233331530-34-S1-DP Q 33.0/28.0 (E/H) 40 dB 141  AR-315-DP
SAR-2734031530-28-S1-DP . 33.0/28.0 (E/H) 40 dB 141  AR-A15-DP
| Q | SAR-3335031530-22-81:Be 33.0/28.0 (E/H) 40 dB 141 AR-QI5-DP
SAR-4036031530-19-S1-DP 33.0/28.0 (E/H) 40 dB 141  ARU15-DP
- D to 15 33.0/28.0 (E/H) 40 dB 141  AR-V15-DP
ﬂ 6% 0 15 33.0/28.0 (E/H) 40 dB 141  AR-E15-DP
75.0 8 110.0 15 33.0/28.0 (E/H) 40 dB 141  AR-WI15-DP

CUSTOM MODELS:

SAGE Millimeter’s dual polarized horn antenna model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SAR - F1N F2N GG BW - WG - XY - DP

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

BW is for internal reference.

WG is the rectangular waveguide size of the vertical and horizontal ports. For example: WR-15 = 15
X is the antenna type. “S” is for a standard package and finish and “C” is for a custom design.

Y is for factory reserve.

DP is for dual polarized.

Example: SAR-5037531725-15-S1-DP is a dual polarized horn antenna with a frequency range of 50 to 75 GHz, a nominal gain of 17 dB and a 3 dB beamwidth of 25 de-
grees. The antenna has a WR-15 waveguide at the input port and a standard package and finish. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Antenna Application Notes

Antennas are a key device in any microwave and millimeterwave system. They are designed to increase the quality of transmitting and receiving radio
wave signals. The following are concepts, terms and definitions related to the antennas offered by SAGE Millimeter, which are widely used and accept-
ed in the industry.

Antenna Boresight:

An antenna boresight, which is also referred to as an electrical boresight, is the optical axis or the direction of maximum gain of a direction-
al antenna.

Antenna Pattern (Radiation Pattern):

An antenna pattern, which is also referred to as a radiation pattern, is the antenna’s desired performance as a function of the azimuth and
elevation directions. It is an angular graphic display of the radiation properties or a field distribution of the antenna and is plotted with either
Cartesian or polar coordinates.

Aperture Antenna:

An aperture antenna features an opening in a surface that is designed to radiate.
antennas. Examples of aperture antennas are slot antennas, horn antennas, le

icrowave and millimeterwave antennas are aperture
antennas, array antennas and reflector antennas.

re . Several elements of the anten-
co ts, 1) the illumination efficien-
%f iency, contribute to the aperture effi-

An array antenna is an antenna that is comprised of ments%h se configured and connected to produce a direction-
al radiation pattern. \'

o

Qd ratio of two orthogonal components of an E-field. A perfectly

Aperture Efficiency:

Aperture efficiency is the ratio of the effective radiating area of an ant
na can affect its aperture efficiency. In a feed-and-reflector combin
cy, 2) the spillover, 3) the phase efficiency, 4) the cross-polar effi€ie
ciency.

Array Antenna:

Axial Ratio:

Axial ratio is a measure of the circularly

Front to Back Ratio:

Front to back ratio refers tq ity of an a@na to its rear directive gain.

S

na’s w@obe. The terms “3 dB beamwidth” and “half power beamwidth” are often used to

often simply referred to as “beamwidth” for short.

Cross polarization is the radiation orthogonal to the desired polarization.

Beamwidth:

Beamwidth refers to the width of the 2
define an antenna’s main lobe beamw#

Cross Polarization:

Directive Gain:

Directive gain, which is also referred to as antenna gain, is directly related to the antenna’s directivity and efficiency. It is the ratio of the radi-
ation intensity in one intended direction to the total power input into the antenna and is measured in dB.

E-Plane and H-Plane:

E-Plane is any plane that contains the electrical field and the direction of maximum radiation from a linearly polarized antenna. H-Plane is
any plane that contains the magnetic field and the direction of maximum radiation from a linearly polarized antenna.

Far Field and Near Field:

Far field is the point where the angular field distribution or the antenna pattern is independent of the distance from the antenna. On the other
hand, near field is the point where the angular field distribution or the antenna pattern is dependent on the distance from the antenna.

Side Lobes and Side Lobe Level:

Side lobes are radiation lobes that occur in addition to the main lobe. The side lobe level is the relative power level of any side lobe carrying
to its main lobe and is measured in dBc.
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Broadband General Purpose Amplifiers, SBB Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 0.01 to 110 GHz ¢ Engineering prototypes
¢ High output power ¢ EW systems

4 Superior gain flatness ¢  Testinstrumentation

¢ Single positive DC power supply ¢ Power boosters

DESCRIPTION:

SBB series broadband, general purpose amplifiers are designed and manufactured by utilizing the most advanced PHEMT or MMIC devices, thin film
technologies, and an improved DC power supply to deliver a high power output, superior gain flatness and low noise performance. While standard
models focus on general purpose applications, additional models with differing frequency ranges, gains and power levels are listed on the website.
Custom designs are also offered to meet any user’s specific needs.

CATALOG MODELS:

Frequency Gain Gain Flat- i Power Supply
Model Number Range (GH2) ness (+dB) (V/mA)
20 : A

SBB-0521832018-KFKF-S& 0.5t0 18.0 +8.0/450 BG-SC-1

T I OB BB-SAS
oo || Besea
O BGSCA
| jzoss0 | BeDod
SBB-0631833514-KFKF-ST . . +4.0/300 BG-SC-1
010 A | jzos0 | BeDod
e 00900 BBDCZH
| _ om0 BGSCa
SBB-2034533520-2F2F-ST +8.0/450 BG-SC-1
SBB-3636531818-VFVF-S1 . . +8.0/350 BG-SC-1
SBB-3636833518-VFVF-ST . po. +8.0/650 BG-SC-1
SBB-5038032010-1515-EX . +8.0/150 BG-SV-2
SBB-7031142513-1010-EX . +15.0/300 BG-SW-2

CUSTOM MODELS:

SAGE Millimeter’'s broadband general purpose amplifiers model numbers are configured per the following format. Customers may refer to the format
and specify their own model numbers accordingly when placing an order.

SBB - FIN F2N GG PP - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

PP is the output P4 in dBm. For example: 20 dBm = 20

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: WR-28 = 28

X is the configuration type. “S” is standard for coax and right angle for WG, “E” is end launch (in-line) for WG and “C” is a custom design.
Y is for factory reserve.

Example: SBB-2035034020-2F2F-S1 is a broadband amplifier with a frequency range of 20 to 50 GHz, a linear gain of 40 dB and P14 of 20 dBm. The broadband amplifier
has female 2.4 mm connectors for the input and output RF port and a standard coax configuration. “1” is a factory assigned number.
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Low Noise Amplifiers, SBL Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 18 to 110 GHz ¢ Engineering prototypes
¢ Low noise figure ¢ Low noise receivers
4 Broad operating bandwidth ¢ Communication systems
¢ Single positive DC power supply ¢ Radiometry systems

4 Radar systems
DESCRIPTION:

SBL series low noise amplifiers, or LNAs, are designed and manufactured by utilizing the most advanced PHEMT or MMIC devices, thin film technolo-
gies, and an improved DC power supply to deliver a low noise performance with broad operating bandwidths and good gain flathess. While standard

models focus on general purpose applications, additional models with differing frequency rangg
Custom designs are also offered to meet any user’s specific needs.

CATALOG MODELS:

Frequency Range

Model Number (GHz2)

SBL-1832732025-KFKF-S1 18.010 26.5 +8.0/130

SBL-1832733025-KFKF-S1 18.010 26.5 +8.0/200

SBL-1832734825-KFKF-51 18.010 26.5 +8.0/350
26.5 10 40.0 2.0:1 +8.0/120
2.0:1 +8.0/150
3.0:1 +8.0/350
3.0:1 +8.0/450
2.5:1 +8.0/150
3.5:1 +8.0/30
Po 3.5:1 +8.0/30
0010 iy 351 000
75.0 t0 110.0 20 4.0 3.0:1 +8.0/30
CUSTOM MODELS:

ains and noise figures are listed on the website.

+10 BG-SC-1
-15 BG-SC-1
-15 BG-SC-1
+5 BG-SC-1
-15 BG-SC-1
=17 BG-SQ-1
-10 BG-SU-1
-20 BG-SV-1
-24 BG-SE-1
-17 BG-SE-2
-23 BG-SW-2
-23 BG-SW-2

SAGE Millimeter’s low noise amplifier model numbers are configured per the following format. Customers may refer to the format and specify their own

model numbers accordingly when placing an order.
SBL - FIN F2N GG NF - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263
F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283
GG is the linear gain in dB. For example: 25 dB = 25

NF is the noise figure in dB. For example: 3.0 dB = 30

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: WR-28 = 28

X is the configuration type. “S” is standard for coax and right angle for WG, “E” is end launch (in-line) for WG and “C” is a custom design.

Y is for factory reserve.

Example: SBL-7531143060-1010-S1 is a low noise amplifier with a frequency range of 75 to 110 GHz, a linear gain of 30 dB and a noise figure of 6.0 dB. The low noise
amplifier has WR-10 waveguides for the input and output RF connectors and a right angle configuration. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Power Amplifiers, SBP Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 110 GHz ¢ Engineering prototypes
¢ High output power and P, ¢ Radar systems
4 High power added efficiency ¢ Communication systems
¢ Single positive DC power supply ¢  Testinstrumentation

¢ Power boosters
DESCRIPTION:

SBP series power amplifiers are designed and manufactured by utilizing the most advanced PHEMT or MMIC devices, thin film technologies, and an
improved DC power supply to deliver a high output power with superior power added efficiency (PAE) and high linearity. While standard models focus
on general purpose applications, additional models with differing frequency ranges, gains and power levels are listed on the website. Custom designs
are also offered to meet any user’s specific needs.

CATALOG MODELS:

Frequency Range Gain W Bias Max P,
Model Number (dB) y ) (Voo MA) (dBm)
30 .

SBP-1834033020-KFKF-ST 18.0to 40.0 +8 BG-SC-1
SBP-1832733028-KFKF-S% 18.0 to 26.5 30 \ 8.0/800 -2 BG-SC-1
SBP-2734033020-KFKF-S1 26.5t0 40.0 3 .0: +8.0/280 15 BG-SC-1

SBP-3333734030-2828-S1 33.01037.0 +8.0/1,300 +18 BG-SA-1

SBP-3334033525-KF22-S1 33.0t0 40.0 +8.0/650 +20 FA-SQ-1
33.0 0 50. +8.0/640 1 BG-SC-1
. +8.0/2,500 +5 BG-SC-1
_ . +8.0/2,500 +5 BG-SC-1
_ +8.0/420 -10 BG-SV-1

SBP-5536533022-1515-E1 : +8.0/800 5 BG-SV-2
. +8.0/1,000 5 BG-SE-2
b, £ +8.0/150 2 BG-SE-2
gy +20 201 +80/1,000 5 BG-SE-L
92.0 to% 35 +16 3.0:1 +8.0/250 -14 BG-SW-1
92.0 10 96.0 30 +20 3.0:1 +8.0/650 7 BG-SW-2

CUSTOM MODELS:

SAGE Millimeter's power amplifier model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SBP - FIN F2N GG PP - Cl CO - XY

F1N is the start frequency in MHz x 10N. For example: 60 GHz = 603

F2N is the stop frequency in MHz x 10N. For example: 65 GHz = 653

GG is the linear gain in dB. For example: 25 dB = 25

PP is the output P4 in dBm. For example: 20 dBm = 20

Cl is the input connector type. For example: V(F) = VF

CO is the output connector type. For example: WR-15 = 15

X is the configuration type. “S” is standard for coax and right angle for WG, “E” is end launch (in-line) for WG and “C” is a custom design.
Y is for factory reserve.

Example: SBP-8531043015-1010-E1 is a power amplifier with a frequency range of 85 to 100 GHz, a linear gain of 30 dB and Pi4s of 15 dBm. The power amplifier has WR-
10 waveguides for the input and output RF connectors and an end launch configuration. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Amplifier Application Notes

Microwave and millimeterwave amplifiers are key components in radar, communication and test systems. They are mainly offered as low noise amplifi-
ers, gain block or general purpose amplifiers and power amplifiers. The following are concepts, terms and definitions that are widely used and accept-
ed in the industry.

Class A:
Most microwave and millimeterwave amplifiers are Class A amplifiers. Class A amplifiers have a fixed forward bias. When Class A amplifiers
operate below the compression point, the RF signal swing is uniformly above and below the quiescent DC bias set point and well within the
linear region of the transistor. Therefore, Class A amplifiers have high linearity and low efficiency.

Class C:
Class C amplifiers are not DC forward biased. The current of the drain flows over less than 50% of the RF input cycle. Class C amplifiers
have a very limited dynamic range and poor linearity. However, they have high efficiency and are widely used in extremely high power appli-
cations.

Gain:

Gain is the ratio of the output power to input power. When using G=10log(G), gaing asured in decibels. Small signal gain is the gain in
the linear region of an amplifier's operation, often simply referred to as “gain” in #fie microwave and millimeterwave industry for simplicity.

s@ as +x.x dB.

Harmonlc dlstomon is the _presence of harmomcs that change the volt % sinusoidal to complex waveform.
j Iffer circuits. It is generally given as the relative

Gain Flatness:
Gain flatness is the gain variation over a defined frequency range at a

Harmonic Distortion:

Intercept Point:

I, 2nd order intermodulation (IMD) and 3rd order IMD meet.

The intercept point (IP) is an imaginary point w,
i tortion, i.e. the third order intercept (IP3), is widely used to quan-

Noise Figure:

Noise figure is defined as: NF =
(NF), noise figure is measure

P1gs:

Py4g is defined as the output power 18

;ﬁeﬂr when it loses tracking with the input power increase by 1 dB. As a rule of thumb, the
IP3 should be 8 to 12 dB higher than a&‘

B efully designed and fabricated microwave and millimeterwave linear power amplifiers.

Power Added Efficiency '\
Power-added efficiency (PAE) is used to rate the efficiency of a power amplifier. It is defined as: PAE = 100*{[Poytlrr — [Pin]re} / [Poc]
It differs from power efficiency, which is defined as: n = 100*[Pourlre / [Pinloc. However, PAE is very similar to power efficiency when the gain
of a power amplifier is sufficiently high.

Return Loss and VSWR:

Return loss (RL) is the ratio of reflected power to incident power at the amplifier's input and output ports and widely used in the industry to
define the degree of a device’s port mismatch. Return loss is measured in decibels. The higher the return loss value, the better the port
matching.

VSWR stands for Voltage Standing Wave Ratio, which is another way to characterize port mismatch. The relationship between VSWR
and return loss is RL = -20*Log[(VSWR-1)/(VSWR+1)] dB.

Temperature Characteristics:

Gain Stability is the gain variation versus temperature, often specified as +x.xx dB/°C.
Power Stability is the output power variation versus temperature, often specified as +x.xx dBm/°C.

Unconditionally Stable:

An unconditionally stable amplifier refers to an amplifier that has no signal output when an input signal is absent regardless of the load,
source impedance and operating temperature. As a contrast, conditionally stable amplifiers may oscillate under certain conditions.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Adapters, SCT Series

FEATURES: APPLICATIONS:

4 Frequency coverage: DC to 110 GHz ¢ Testlabs

4 Various connector types ¢ Instrumentation

4 Low insertion loss ¢ System integration
4 Rugged construction

DESCRIPTION:

SCT series coaxial adapters are constructed with either passivated stainless steel or gold plated beryllium copper for durable use in both engineering
labs and production line environments. These coaxial adapters are designed and manufactured for low VSWR and low insertion loss. The standard
offering covers the frequency rar mm connector types and male
and female interfaces. Coaxial a ‘e for models not listed.

CATALOG MODELS:

T
DC to 40.0 0 1.20:1
DC to 40.0 K(F) t 3 Qﬁ) 1.20:1
C 10400 P 1201
oC 10 400 Q7 o 1201
bC 10400 gD oss 1201
DC to 40.0 (F@)ﬁer 0.35 1.20:1
DC to 40.0 Adapter 0.35 1.20:1
DC to 50,0 (F@mm (F) Adapter 0.35 1.25:1
mm@kﬁ.d mm (M) Adapter 0.35 1.25:1
2‘&!\/0 to 2.4 mm (M) Adapter 0.35 1.25:1
DC to @‘2’.4 mm (F) to V(F) Adapter 0.40 1.30:1
DC to 50.0, &V 2.4 mm (F) to V(M) Adapter 0.40 1.30:1
DC t0 50.0 x« 2.4 mm (M) to V(F) Adapter 0.40 1.30:1
DC to 50.0 2.4 mm (M) to V(M) Adapter 0.40 1.30:1
DC to 67.0 V(F) to V(F) Adapter 0.40 1.30:1
DC to 67.0 V(F) to V(M) Adapter 0.40 1.30:1
DC to 67.0 V(M) to V(M) Adapter 0.40 1.30:1
DC to 67.0 V (F) to 1 mm (F) Adapter 1.00 1.30:1
DC to 67.0 V (F) to 1 mm (M) Adapter 1.00 1.30:1
DC to 67.0 V (M) to 1 mm (F) Adapter 1.00 1.30:1
DC to 67.0 V (M) to 1 mm (M) Adapter 1.00 1.30:1
DC to 110.0 1 mm (F) to 1 mm (F) Adapter 0.60 1.40:1
DC to 110.0 1 mm (F) to 1 mm (M) Adapter 0.60 1.40:1
DC to 110.0 1 mm (M) to 1 mm (M) Adapter 0.60 1.40:1
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Attenuators, SCA Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: DC to 110 GHz ¢ Testlabs

¢ Various attenuation values ¢ Instrumentation

¢ Low insertion loss ¢ System integration
4 Rugged stainless steel construction

DESCRIPTION:

SCA series coaxial attenuators are constructed with passivated stainless steel for durable use in both engineering labs and production line environ-
ments. These coaxial attenuators are designed and manufactured for low VSWR, low insertion loss and high attenuation value accuracy. The standard
offering covers the frequency range of DC to 110 GHz and includes various interface options frgm 2.4 mm to 1 mm connector types as well as both
male and female interfaces. The power handling of standard models is 0.5 to 1 watt continug ave (CW). Higher power handling levels and different
attenuation values and connector types from those listed below can also be requested. Vigit the website for models not listed.

CATALOG MODELS:

DC to 50.0 Y. 70: 1.0
DC to 50.0 1.0
DC to 50.0 1.0
DC to 50.0 1.0
DC to 67.0 1.0
SCA-06-VMVF-S1 1.0
SCA-10-VMVF-S1 1.0
SCA-03-1M1F-S1 05
SCA-06-1M1F-S1 DCto 11 05
DC to 110.0 10.0 2.00:1 05
DC to 110.0 20.0 2.00:1 0.5
DC to 110.0 30.0 2.00:1 0.5

CUSTOM MODELS:

SAGE Millimeter’s coaxial attenuator model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SCA - AT - CI CO - XY

AT is the attenuation value in dB. For example: 06 dB = 06

Cl is the input connector type. For example: 1 mm (F) = 1F

CO is the output connector type. For example: 1 mm (M) = 1M

X is the coaxial attenuator type. “S” is for standard and “C” is for custom.
Y is for factory reserve.

Example 1: SCA-06-VFVF-S1 is a standard, coaxial attenuator with a frequency range of DC to 67 GHz and an attenuation value of 6 dB. The coaxial attenuator has 1.85
mm (V) female connectors at the input and output. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Matched Loads, SCM Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: DC to 67 GHz ¢ Testlabs

4 Various power handling ¢ Instrumentation

¢ Low VSWR ¢ System integration
¢ Broad bandwidth

DESCRIPTION:

SCM series coaxial matched loads are designed and manufactured for low VSWR and offer a moderate performance that is suitable for test instrumen-
tation, system integration, and test lab applications. The below standard offering covers the frequency range of DC to 67 GHz and features various
coaxial interfaces, such as SMA, K, and 2.4 mm connectors, to cover different frequency range8y The below models have a CW power handling of 0.5
to 2 watt. Higher power ratings and a lower VSWR than the values listed are also availableg¥isit (e website for models not listed.

CATALOG MODELS:
Frequency Power Handling Connr :tor N, _
b | "DWR (Typlcal)

SCM-SF27-S1 DC to 18.0 27.0 1.05 + 0.008/F(CH2)
SCM-SM27-S1 DC to 18.0 27.0 %% 1.05 + 0.008 F (GHz)
SCM-SF33-51 DC to 18.0 33.0 1.05 + 0.008'F (GHz)
1.05 + 0.008 F (GHz)
1.12:1 (DC to 18 GHz) &1818:1'(18'10/26.5 GHz)

Model Number

SCM-SM33-S1 DC to 18.0
SCM-3F27-S1 DC to 26.5 ( )
SCM-3M27-S1 DC to 26.5 1.12:1 (DC to 18 GHz) & 1.18:1 (18 to 26.5 GHz)
1.12:1 (DC to 18 GHz) &/1118:1(18'1026:5'GHz)

(

1.12:1 (DC to 18 GHz) & 1.18:1 (18 to 26.5 GHz)

SCM-3F33-S1
SCM-3M33-S1 DC to

SCM-KF27-S1 DC to 40% 1.15:1 (DC to 26.5 GHz) &f1:20:1%(26:510'40.0 GHZz)

)
SCM-KM27-S1 DC to 40.0 &?g‘; K(M) 1.15:1 (DC to 26.5 GHz) & 1.20:1 (26.5 to 40.0 GHz)
SCM-KF30-S1 DC to 40.0 ? K(F) 1.15:1 (DC to 26.5 GHz) &1:20:1(26:5'10'40.0 GHz)
SCM-KM30-S1 DC to 40.0 ’\, 0.0 K(M) 1.15:1 (DC to 26.5 GHz) & 1.20:1 (26.5 to 40.0 GHz)

SCM-2F27-S1 DC to 50.0 27.0 2.4 mm (F) 1.18:1 (DC to 40.0 GHz) &\ 425:1(40:0't0'50:0 GHz)
SCM-2M27-S1 DC to 50.0 27.0 2.4 mm (M) 1.18:1 (DC to 40.0 GHz) & 1.25:1 (40.0 to 50.0 GHz)
SCM-VF27-S1 DC to 67.0 27.0 V(F) 1.20:1 (DC to 50.0 GHz) & 1.30:1 (50.0 to 67.0 GHz)
SCM-VM27-S1 DC to 67.0 27.0 V(M) 1.20:1 (DC to 50.0 GHz) & 1.30:1 (50.0 to 67.0 GHz)

CUSTOM MODELS:

SAGE Millimeter’s coaxial matched load model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SCM - COWW - XY

CO is the connector type. For example: SMA(M) = SM

WW is the power handling in dBm. For example: 1 Watt = 30 dBm = 30

X is the matched load type. “S” is standard and “C” is custom design.

Y is for factory reserve.

Example 1: SCM-SM37-S1 is a standard coaxial matched load with a 5 watt power handling capacity and male SMA connector. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Power Splitters, SCS Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 1 to 40 GHz ¢ Testlabs

¢ Broad bandwidth ¢ Instrumentation

¢ Good amplitude balance ¢ System integration
¢ LowVSWR

DESCRIPTION:

SCS series coaxial power splitters, also known as power combiners, are in-phase power splitters with an accurate amplitude balance. The below
standard offering covers the frequency range of 1 to 40 GHz and features 2-, 3-, 4-  and 8-way power splitters, which can be combined to achieve an
even higher number of power splits. While standard models offer a broad bandwidth, higher performance narrowband models are also available as
custom models. Visit the website for models not listed.

CATALOG MODELS:

Model Number Frequency Number of | Insertion i | Power
Range (GHz) Splits Loss (dB) | " Handing (W)

SCS-0131831616-SFSF-21 1.0t0 18.0 2 1.6 30.0 CS-62

SCS-0231831216-SFSF-21 2.0t018.0 2 1.5:1 30.0 Cs%2

SCS-0132732515-KFKF-21 1.01027.0 2 1.8:1 10.0 CSK2

SCS-0134032810-KFKF-21 1.0 0 40.0 2 1.9:1 10.0 CS-A2
2.0t0 40.0 1.9:1 10.0 CS-A2
4.010 40.0 13 1.9:1 10.0 CS-A2
15.0 to 40. 13 1.8:1 10.0 CS-A2
. ) . 16 1.6:1 30.0 CS-63
! +0, 18 16:1 30.0 Cs-63
Stold _ . 15 1.7:1 30.0 CS-64
. . _ 15 17:1 30.0 Cs-64
. ; . +0. 15 1.6:1 10.0 CS-Ka
_ _ 12 201 10.0 CS-A4
10.0 t0 40.0 o +0.40 12 2.0:1 10.0 CS-A8

CUSTOM MODELS:

SAGE Millimeter’s coaxial power splitter model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SCS-FINF2NILIS - Cl CO - XY

F1N is the start frequency in MHz x 10N. For example: 18.0 GHz = 183

F2N is the stop frequency in MHz x 10N. For example: 40.0 GHz = 403

IL is the insertion loss in 1/10 dB. For example: 2.5 dB = 25

IS is the isolation in dB. For example: 20 dB = 20

Cl is the input connector type and CO is the output connector type. For example: K(F) = KF
X is the number of power splitting. “2” is for 2-way, “3” is for 3-way, “4” is for 4-way, etc.

Y is for factory reserve.

Example: SCS-3333731820-KFKF-21 is a 2-way coaxial power splitter with a frequency range of 33 to 37 GHz, an insertion loss of 1.8 dB and a port isolation of 20 dB. The
power splitter has female K connectors as the input and output port. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Filters, SCF Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 1.0 to 50 GHz ¢ Communication systems
4 Bandpass, highpass and lowpass types ¢ Radar systems

¢ Low insertion loss and high rejection ¢ System integration

DESCRIPTION:

SCF series coaxial filters are offered as either bandpass, highpass, or lowpass filters. The standard offering covers the frequency range of 1.0 to 50
GHz and features a female (jack) connector at the input port and a male (plug) connector at the output port. Various coaxial interfaces are offered,
such as SMA, K, and 2.4 mm connectors, to cover different frequency ranges. These coaxial filfgrs are designed and manufactured for low VSWR, low
insertion loss, and a steep rejection. Visit the website for models not listed.

ELECTRICAL SPECIFICATIONS:

Parameters Specifications T zchnice"kRemarks
eS a&@ﬂable upon request:

Frequency Range 1.0 to 50.0 GHz
Passband Bandwidth (Typical) 100 MHz to 2 GHz
Passband Loss (Typical) 1.0t0 3.0dB
Passband Ripple (Typical) +0.2to £0.5d
Rejection (Typical) 25.0 to 40.0

bandwidth and slope'steepness:

and bandwidth and slope steepness.

Return Loss (Typical) Pepe t on the operating bandwidth.
sv@), SMA(M), K(F), K(M), 2.4 mm (F), 2:4mm\ (M), etc:

er outlines are available. Specify when ordering.

Interface Coaxial Co

00

CUSTOM MODELS:
fi ur%&the following format. Customers may refer to the format and specify their own model

SAGE Millimeter’s coaxial filter model numbe
numbers accordingly when placing an order.

SCF-FONNNN RJ - CI CO - XY ,SQ

FON: For highpass or lowpass filters, FON i&"the passband corner frequency in MHz x 10N. For example: 15.0 GHz = 153

FON: For bandpass filters, FON is the center frequency of the passband in MHz x 10N. For example: 18.0 GHz = 183

NNN: For highpass or lowpass filters, NNN is the rejection frequency at which rejection is specified in MHz x 10N. For example: 40 GHz =
403

NNN: For bandpass filters, NNN is the passband bandwidth in MHz x 10N. For example: 500 MHz = 052

RJ is the rejection value in dB. For example: 30 dB = 30

Cl is the input connector type. For example: SMA(F) = SF

CO is the output connector type. For example: SMA(M) = SM

X is for filter type. “B” is bandpass, “H” is highpass and “L” is lowpass.

Y is for factory reserve.

Example 1: SCF-20318330-SFSM-H1 is a highpass filter with a passband starting at 20 GHz and a rejection of 30 dB at 18 GHz and lower. The filter has a female and male
SMA connector at the input and output, respectively. “1” is a factory assigned number.

Example 2: SCF-18320330-SFSM-L1 is a lowpass filter with a passhand stopping at 18 GHz and a rejection of 30 dB at 20 GHz and higher. The filter has a female and male
SMA connector at the input and output, respectively. “1” is a factory assigned number.

Example 3: SCF-18305230-SFSM-BL1 is a bandpass filter with a passband center frequency of 18 GHz, a passband bandwidth of 500 MHz, and a rejection of 30 dB. The
filter has a female and male SMA connector at the input and output, respectively. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Directional Couplers, SCD Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 1.0 to 40 GHz ¢ Testlabs

¢ 10, 20, and 30 dB coupling levels ¢ Instrumentation

¢ Low insertion loss and VSWR ¢ System integration
¢ Broad bandwidth

DESCRIPTION:

SCD series coaxial directional couplers are designed and manufactured for low VSWR, low insertion loss, high directivity, and a flat coupling level. The
below standard offering covers the frequency range of 1 to 40 GHz and features three-port directional couplers with a fourth port that is internally termi-
nated with a matched coaxial load. The coupling level of these models are 10, 20, and 30 dB tygically and the connector type is female (jack) for all
three ports. In addition to the standard offering, various coupling levels and coaxial interfaces B as SMA, K, and 2.4 mm connectors, are available.
Visit the website for models not listed.

CATALOG MODELS:

. N N
2.0to 18.0 1.0 12 1.6:1 30
2.0t0 18.0 1.0 12 1.6:1 30
2.0to 18.0 10 1.6:1 30
6.0 to 26.5 13 1.6:1 10
6.0 to 26.5 13 1.6:1 10
o . o
owo Ao o ws o am |ow
1.0 to 40.0 1.6 20 +1.5 10 1.7:1 10

Note: Insertion loss does not include the loss due to coupling.

CUSTOM MODELS:

SAGE Millimeter’s coaxial directional coupler model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SCD - FIN F2N CC DD - CO - XY

F1N is the start frequency in MHz x 10N. For example: 18.0 GHz = 183

F2N is the stop frequency in MHz x 10N. For example: 40.0 GHz = 403

CC is the coupling level in dB. For example: 10 dB = 10

DD is the directivity in dB. For example: 15 dB = 15

CO is the connector type. For example: SMA(F) = SF

X is for coupler type. “S” is for standard 3-port coupler, “B” is for bi-directional and “D” is for dual directional.
Y is for factory reserve.

Example: SCD-1835031013-2F-D1 is a dual-directional coupler with a frequency range of 18 to 50 GHz, a coupling level of 10 dB and a directivity of 13 dB. The coupler has
female 2.4 mm connectors. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Cables, SCW Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: DC to 110 GHz ¢ System integration
¢ Low insertion loss and VSWR ¢ Instrumentation

4 Semi-ridged cable

¢  Custom length

DESCRIPTION:

SCW series millimeterwave coaxial cables are offered with a semi-rigid cable and have either male (plug) connectors or male and female (jack) con-
nectors at the ends. The semi-rigid cable is polytetrafluoroethylene based and designed and manufactured for low insertion loss and VSWR. Various
interfaces are offered including 1.85 mm and 1 mm connector types to cover frequencies up to 110 GHz. Although the semi-rigid cables are offered as
standard lengths of 3, 6, and 9 inches, custom lengths can also be requested. Visit the website for models not listed.

ELECTRICAL SPECIFICATIONS:

Model Number Frequ(e(;'_(:'); )Range Insertion Loss (dB) VSV R (typ, €abic Outer Diameter (in) Length (in)
SCW-VMVMO003-S1 DC to 67.0 0.08F%%4 A 3
SCW-VMVMO006-S1 DC to 67.0 0.16F%% : 6
SCW-VMVMO009-S1 DC to 67.0 0.23F% 9
SCW-VMVF003-S1 DC to 67.0 : 8
SCW-VMVF006-S1 DC to 67.0 16F” . 6
SCW-VMVF009-S1 DC to 67.0 23F%% 1%{1 0.047 9
SCW-VMVMO003-S2 DC to 62.0 Q 20:1 0.085 8
SCW-VMVMO006-S2 DCto g 1.20:1 0.085 6
SCW-VMVMO009-S2 ‘ 1.20:1 0.085 9
SCW-VMVF003-S2 i . 1.20:1 0.085 3
SCW-VMVF006-S2 . 1.20:1 0.085 6
SCW-VMVF009-S2 0.14F%% 1.20:1 0.085 9
SCW-1M1M003-S1 DC to 110.0 0.08F%** 1.40:1 0.047 8
SCW-1M1M006-S1 DC to 110.0 0.16F%%* 1.40:1 0.047 6
SCW-1M1M009-S1 DC to 110.0 0.23F% 1.40:1 0.047 9

Note: “F” under Insertion Loss is the frequency.

CUSTOM MODELS:

SAGE Millimeter’s coaxial cable model numbers are configured per the following format. Customers may refer to the format and specify their own mod-
el numbers accordingly when placing an order.

SCW-CICOLLL - XY

Cl is the input connector type. For example: 1 mm (F) = 1F

CO is the output connector type. For example: 1 mm (M) = 1M

LLL is the cable length in inches. For example: 3" = 003

X is for the coaxial cable type. “S” is for the standard semi-rigid cable.
Y is for factory reserve.

Example 1: SCW-1M1MO008-S1 is a semi-rigid coaxial cable with a frequency range of DC to 110 GHz and a length of 8 inches. The coaxial cable has 1 mm male connect-
ors for the input and output. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Coaxial Connector Torque Wrenches, SCH Series

FEATURES: APPLICATIONS:
¢ Preset Torque of 4.0 + 0.15 inch-pounds ¢ 1 mm Male Coax Connector Use

or 8.0 £ 0.4 in-pounds ¢ SMA, 2.92 mm, 2.4 mm, 1.85 mm Male
¢ 5/16” or 15/64” Hex Size Coax Connector Use

DESCRIPTION:

SCH series coaxial connector torque wrenches are designed to properly tighten or loosen coaxial connectors without causing damage. The below
standard offering is compatible with 1 mm, 1.85 mm (V), 2.4 mm, 2.92 mm (K), and SMA male coaxial connectors.

For 1 mm male coaxial connectors, a hex size of 15/64” and a torque of 4.0 + 0.15 inch-pounds or 0.45 + 0.02 Nm Is required.
For 1.85 mm (V), 2.4 mm, 2.92 mm (K), and SMA male coaxial connectors, a hex size of 5/154@hd a torque of 8.0 + 0.4 in-pounds or 0.92 + 0.05 Nm
is required.

MECHANICAL SPECIFICATIONS:

Model Number Hex Size (In) lz:\ishe:)::rr:;:; - alCr mecto- Fit | I ex, St (in)

SCH 06004-S1 15/64 4.0+0.15

SCH-08008-S1 5/16 8.0+

CH-06004-S1:

4.55 CH-06004-S1 (See Below)

. %(Mb 6.44 CH-08008-S1 (See Below)

CH-08008-S1:
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Amplitude Detectors, SFD Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Radar systems

4 Broad or narrow band operation ¢ Communication systems
¢ High sensitivity without tuning ¢ Testinstrumentation

4 High stability over a broad temperature range

DESCRIPTION:

SFD series amplitude detectors are GaAs beam lead Schottky diode-based detectors with various RF and DC connector options to suit many different
applications. With a distinct circuitry design and careful diode selection, these zero-biased d rs exhibit high sensitivity and extremely flat output
characteristics.

The below standard offering covers the frequency range of 18 to 170 GHz and is degigne Hz video bandwidth, 1 MQ video output
impedance, and an RF input power handling of up to +20 dBm. The relationship g , tectgd output voltage is square root. A typical
input power versus detected output voltage curve of a Ka band detector is shog sitivity of the detector is —45 dBm.

Check the website for more models.

CATALOG MODELS:

Frequency Range enSiiNg 120 Be.aCwicthi, Sensitivity Flat="Output Voltage
RosUEeT (GHz) ! ness (dB) Polarity

18.0t0 26.5 eoJ +1.5 Negative FD-K1
@10 +15 Negative FD-A1
33.01050.0 , Q 10 +15 Negative FD-Q1

T S o & +15 Negaive  FDUL
v | SFD-503753-15SF-Ni , 10 +15 Negative FD-V1
(. ‘ 10 +2.0 Negative FD-E1

w . . 10 +2.0 Negative FD-W1
E H

SFD-903144-08SF-NE . 10 +2.0 Negative FD-F1

SFD-114174-06SF-N& 110.0to 1 300 10 +2.0 Negative FD-D1

CUSTOM MODELS:

SAGE Millimeter's amplitude detector model numbers are configured per the following

500

format. Customers may refer to the format and specify their own model numbers accord- 450 /
ingly when placing an order. $ 400 /

SFD - FINF2N - CR CD - XY E 350 /’

]

F1N is the RF start frequency in MHz x 10N. For example: 40.0 GHz = 403 g 300 /

F2N is the RF stop frequency in MHz x 10N. For example: 55.0 GHz = 553 o 280 /

CR is the RF connector type. For example: WR-15 = 15 ?_, 200

CD is the DC connector type. For example: SMA (F) = SF E 150 /

X is the detector type. “N” is for a negative output and “P” is for a positive output. 6 100 /

Y is for factory reserve. 50 ﬂ/
Example: SFD-203503-2MSF-P1 is an amplitude detector with a RF frequency range from 20 to 50 0 Foias = I I I
GHz. The amplitude detector has a male 2.4 mm connector as the RF connector, a female SMA con- -40 -30 -20 -10 0
nector as the DC connector, and a positive voltage output. “1” is a factory assigned number. Input Power (dBm/28GHz)
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Passive Frequency Multipliers, SFP Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 26.5 to 110 GHz

¢ Balanced configuration for high efficiency ¢ Frequency extenders

¢ Full waveguide operation ¢ Source njodgles

¢ Low harmonic components ¢ Communication systems
¢ No external bias required ¢ Radar systems

DESCRIPTION:

SFP series passive frequency multipliers are GaAs beam lead Schottky diode- or MMIC device-based multipliers. The multipliers employ a broadband
circuitry and balanced structure to offer higher conversion efficiency and continuous frequency coverage for up to full waveguide band operations. The
balanced design enhances the desired harmonic output and suppresses unwanted components. The waveguide output filters out the fundamental
frequency naturally, which guarantees an excellent input and output signal isolation. Based on @e large-signal, nonlinear characteristics of the resistive
device, rich harmonics are generated once the RF power is applied. Hence, no external bi A& lired. The below standard offering covers the fre-
quency range from 26.5 to 110 GHz. While full band models offer moderate output power, aut powers with narrow bandwidths are available
as custom models. Check the website for more models.

CATALOG MODELS:

Output Frequency Input Frequency OV ipui, 20w c R Ing "¢ Power Input/Output
Model Number Range (GHz) Range (GHz) ‘dBm) ] (dBm) Connectors

26.5 10 40.0 2 +19.0 SMA(F)WR-28  FP-AS2
26.5 t0 40.0 +23.0 SMA(F)WR-28  FP-AS3
ENEEEESY  covoo0 +20.0 K(F)WR-22 FP-QK3
RSN o000 +22.0 SMA(F)WR-22  FP-QS3
40.0 t0 60.0 +5.0 +20.0 K(F)/WR-19 FP-UK2
+2.0 +20.0 SMAGF)WR-19  FP-UK3
o5 +5.0 +20.0 K(F)/WR-15 FP-VK2
.&) 37.50 +4.0 +20.0 WR-28/WR-15  FP-VA2
SFP-153KF-S1 50.0 to & 6.67 to 25.00 +1.0 +20.0 K(F)/WR-15 FP-VK3
| E | srPiz2or-s1 | EEGREEGE 30.00 to 45.00 +5.0 +17.0 o 4Amm(F)YWR-12  FP-E22
IR 00000 Q 20.00 to 30.00 +3.0 +20.0 K(F)/WR-12 FP-EK3
75.0 0 110.0 2 37.501t055.00 +3.0 +16.0 ©4mm(F)WR-10  FP-W22
EBEEEEY sot1100 3 25.00t0 36.67 +0.0 +20.0 WR-28/WR-10  FP-WA3

CUSTOM MODELS:

SAGE Millimeter’s passive frequency multiplier model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SFP - FIN F2N M PO - CO CI - XY

F1N is the output start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the output stop frequency in MHz x 10N. For example: 40.0 GHz = 403

M is the multiplying factor. For example: X3 =3

PO is the output power in dBm. For example: 2 dBm =02

CO is the output connector type and Cl is the input connector type. For example: WR-15 = 15
X is the package type. “S” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SFP-703903305-12KF-S1 is a X3 passive frequency multiplier with an output frequency range of 70 to 90 GHz and output power of +5 dBm. The passive multipli-
er has a WR-12 waveguide at the output, a female K connector at the input and a standard package and finish. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Active Frequency Multipliers, SFA Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 26.5 to 98 GHz ¢ Frequency extenders

¢ High efficiency and higher output power ¢ Source modules

4 Up to full waveguide operation ¢ Communication systems

¢ Low harmonic components ¢ Radar systems

DESCRIPTION:

SFA series active frequency multipliers are GaAs beam lead Schottky diode- or MMIC device-based multipliers. The multipliers employ a broadband

circuitry design to offer continuous frequency coverage for up to full waveguide band operations. These multipliers are designed and constructed to F

enhance the desired harmonic output and suppress unwanted components. The waveguide output filters out the fundamental and lower frequency
components naturally, which guarantees an excellent input and output signal isolation. The below standard offering covers the frequency range of 26.5
to 98 GHz and requires a bias voltage of +8.0 Volts. While full band or broadband models offegdimoderate output power, models with a higher output
power or narrow bandwidth are available as custom designs. Check the website for more ggodels.

CATALOG MODELS:

Output Frequency Input Frequency ~ Qutpt “Power | . put Pc. e Input/Output
Ll Bl s Range (GHz) Range (GHz) iBinY (dPtna) Connectors

26.5 t0 40.0 SMA(F)WR-28 FA-SC-4
26.5 t0 40.0 +5.0 SMA(F)WR-28 FA-SC-4
26.5 10 40.0 +5.0 SMA(F)/WR-28 FA-SC-4
n 37.010 45.0 . +5.0 (F)IWR-22 FA-SQ-1
n 37.0t0 45.0 Qﬁgo +5.0 SMA(F)/WR-22 FA-SQ-1
SFA-192KF-S1 45.0 t0 55.0 18.0 +5.0 (F)IWR-19 FA-SU-4
- SFA-194SF-S1 45.0 to : 18.0 +5.0 SMA(F)WR-19 FA-SU-4
00, 16.0 +5.0 “(F)IWR-15 FA-SV-1-1.8
1 0%6.50 16.0 +0.0 K(F)/WR-15 FA-SV-1-1.8
| E | sraroakrs: |REEENEEED 3 \%oo t0 30.00 8.0 +5.0 CFWR-12  FA-SE-1-18
ﬂ 72.0 t0 90.0 Q 12.00 to 15.00 9.0 +0.0 SVA(FYWR-12  FA-SE-1-1.8
90.0 t0 98.0 22.50 to 24.50 18.0 +5.0 “(F)/WR-10 FA-SW-1-1.8
90.0 t0 98.0 6  15.00t016.33 18.0 +5.0 SVA(F)WR-10  FA-SW-1-1.8

CUSTOM MODELS:

SAGE Millimeter’s active frequency multiplier model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SFA - FIN F2N M PO - CO CI - XY

F1N is the output start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the output stop frequency in MHz x 10N. For example: 40.0 GHz = 403

M is the multiplying factor. For example: X3 =3

PO is the output power in dBm. For example: 20 dBm = 20

CO is the output connector type and Cl is the input connector type. For example: WR-15 = 15
X is the package type. “S” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SFA-503603420-15SF-S1 is a X4 active frequency with an output frequency range of 50 to 60 GHz and output power of 20 dBm. The active multiplier has a WR-
15 waveguide at the output, female SMA connector at the input port, and a standard package and finish. “1” is a factory assigned number.
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Balanced Harmonic Mixers, SFH Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 26.5 to 140 GHz ¢ Phase lock loops

¢ Balanced configuration for low conversion loss ¢ Spectrum analyzers without built-in diplexer
4 Broadband operation

¢ Separate RF, LO and IF ports

DESCRIPTION:

SFH series balanced harmonic mixers are GaAs beam lead Schottky diode-based mjixers. ixers employ a broadband circuitry and

eature allows for a convenient connec-
¢d by Keysight (Agilent) Technologies. The

tion when used with spectrum analyzer models that do not have built-in diplexe
i K@d for Keysight equipment.

CATALOG MODELS:

Band Model Number RF Frequency | H7 ...nic | IF en.y | LO Frequency LO Power Conversion
Range (GHz) Numher Rang- (sHz) Range (GHz) Range (dBm) Loss (dB)

26.510 40.0 B 3.0106.1 +14 0 +16 FH-A2
Q| srrzesroral] IS o Q¥:  a0we1  +l4wo+is ||| 280 | FHQ2
| U | sFH19sFsFa1]] Qto 13 3.0106.1 +14 0 +16 30.0 FH-U2
: : {VQJDC t01.3 3.0t06.1 +14 0 +16 40.0 FH-V2
ﬂ . @ DCto 1.3 3.0t06.1 +14 to +16 45.0 FH-E2
75.0 to 11QW &* DCto 1.3 3.0t06.1 +14 0 +16 47.0 FH-W2
90.0 to 1401&, 24 DCto 1.3 3.0106.1 +14 to +16 50.0 FH-F2

CUSTOM MODELS:

SAGE Millimeter’s balanced harmonic mixer model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SFH - FIN F2N MM CL - CR CO G - XY

F1N is the RF start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the RF stop frequency in MHz x 10N. For example: 40.0 GHz = 403

MM is the harmonic number. For example: 4th harmonic = 04

CL is the small signal conversion loss in dB. For example: 20 dB = 20

CR is the RF port connector type. For example: WR-15 = 15

CO is the LO port connector type. For example: SMA (F) = SF

Cl is the IF port connector type. For example: SMA (F) = SF

X is the mixer type. “S” is for a standard package and finish with an external bias, “N” is for no external bias and “C” is for a custom design.
Y is for factory reserve.

Example: SFH-2434030420-28SFSF-S1 is a harmonic mixer with an RF frequency range of 24 to 40 GHz, a harmonic number of 4 and a conversion loss of 20 dB. The
mixer has a WR-28 waveguide at the RF port and female SMA connectors at the LO and IF, and a standard package and finish. “1” is a factory assigned number.
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Balanced Mixers, SFB Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 18 to 170 GHz ¢ Radar sy.ster.ns

4 Balanced configuration for low conversion loss ¢ Communlcat|on S_yStemS
¢ Full waveguide band operation ¢  Testinstrumentation

4  External bias option for low LO operation

DESCRIPTION:

SFB series balanced mixers are GaAs beam lead Schottky diode-based mixers. The balanced mixers employ a broadband circuitry and balanced
structure to offer low conversion loss and harmonics for full waveguide band and broad IF bandwidth operations. An externally biased mixer option can
be offered when the available LO power is low, particularly in the higher waveguide bands. The below standard offering covers the frequency range of
18 to 170 GHz. While these models focus on full bandwidth operations for most applications, custom models are available to meet specific application
needs. Check the website for more models.

CATALOG MODELS:

RF & LO Frequency IF Frequency Conversir O Powef I 2ort Isolation Bias
Number Range (GHz) Range (GHz) Loss /.8) (V/mA)

SFB-42-N1 18.0 10 26.5 DC t0 8.5 @ . N/A FB-NK
26.5 t0 40.0 DC to 13.5 + & 15.0 N/A FB-NA
[ Q [ sFB-22N1 | 33.0t0 50.0 10 % 15.0 N/A FB-NQ
[ Q [ sFB22E2 | 33.0t0 50.0 % 15.0 +5.0/1.0 FB-EQ-2
40.0 t0 60.0 \+ to +13 15.0 N/A FB-NU
40.0 t0 60.0 c 101043 15.0 +5.0/1.0  FB-EU-2
50.0 to 75.0 . +10 to +13 15.0 N/A FB-NV
50.0 to 75.0 ‘Q +0to +3 15.0 +5.0/1.0 FB-EV-2
& [ s R Vo 004z 150 NA  FBAE
[ E | sFB12E2 | . . 10.0 +0t0 +3 15.0 +5.0/1.0 FB-EE-2
. ‘ : 9.5 +10 to +13 15.0 N/A FB-NW
75.0 to 110 Q;ﬁ_o 12.0 +0 10 +3 15.0 +5.0/1.0  FB-EW-2
90.0 to 140.0 40.0 11.0 +10 to +13 15.0 N/A FB-NF
90.0 to 140.0 ’\% to0 20.0 13.0 +0t0 +3 15.0 +5.02.0  FB-EF-2
| D | sFB-0sN1 110.0 to 170.0 DC to 40.0 12.0 +10 to +13 15.0 N/A FB-ND
EENEEEZY  iw0wow0ino DC 10 20.0 14.0 +0 10 +3 5.0 +5.0/2.0 FB-ED-2

CUSTOM MODELS:

SAGE Millimeter’'s balanced mixer model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SFB - RFNLON CL - CR CO CI - XY

RFN is the RF center frequency in MHz x 10N. For example: 26.0 GHz = 263

LON is the LO center frequency in MHz x 10N. For example: 28.0 GHz = 283

CL is the small signal conversion loss in dB. For example: 8.5 dB = 09

CR is the RF port connector type. For example: WR-28 = 28

CO is the LO port connector type. For example: WR-22 = 22

Cl is the IF port connector type. For example: SMA (F) = SF

X is the mixer type. “N” is for non-externally biased and “E” is for externally-biased.
Y is for factory reserve.

Example: SFB-33339309-2822SF-E2 is an externally biased balanced mixer with an RF center frequency of 33 GHz, an LO center frequency of 38.5 GHz and a conversion
loss of 9 dB. The mixer has a WR-28 waveguide at the RF port, a WR-22 waveguide at the LO and a female SMA connector at the IF. “2” is a factory assigned number.
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Subharmonically Pumped Mixers, SFS Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Balanced configuration for low conversion loss ¢ Radar systems

4 Up to full waveguide band operation ¢ Testinstrumentation

¢ LO frequency at half the RF frequency

DESCRIPTION:

SFS series subharmonically pumped mixers are GaAs beam lead Schottky diode- or MMI ice-Based mixers. The subharmonically pumped mixers
employ a broadband circuitry and balanced structure to offer low conversion loss and har I idely used in many communication systems
ly low LO signal leakage at the RF port.

Furthermore, an LO frequency at half the RF frequency reduces the system cos &

up to the full waveguide band. Although
the non-biased version is the baseline design, externally-biased options are avai iti , andard models focus on full bandwidth opera-
tions for most applications, but custom models can be offered to meg k the website for more models.

CATALOG MODELS: ‘

Band Model RF Freq. LO Frey, | IE Fr2g, O Power | Port Isola- RF/LO
Number Range (¢ 1z) | Range (GHz,  Ranae “SHz) (dBm) tion (dB) Connectors

10 to 15 WR-28/K(F)

DCt03.0 120 10t015 30.0 WR-22/K(F)

2.0 é DCt0o50 130 10to15 15.0 WR-19/K(F)
0 10 32.0 DCt060 130 10to15 15.0 WR-15/K(F)

| £ | sFs-71378314-1208SFND 6.0&.0t0 430 DCto120 140 10to15 20.0 WR-12/2.4(F)
SFS-75311415-10VESFNL " NES )@ 37.51055.0 DCt05.0 150 10to15 15.0 WR-10/V(F)

CUSTOM MODELS:

SAGE Millimeter’s subharmonically pumped mixer model numbers are configured per the foliowing format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SFS - RFL RFH CL - CR CO CI - XY

RFL is the RF low frequency in MHz x 10N. For example: 44.0 GHz = 443

RFH is the RF high frequency in MHz x 10N. For example: 54.0 GHz = 543

CL is the small signal conversion loss in dB. For example: 13 dB = 13

CR is the RF port connector type. For example: WR-19= 19

CO is the LO port connector type. For example: K(F) = KF

Cl is the IF port connector type. For example: SMA (F) = SF

X is the mixer type. “N” is for non-externally biased and “E” is for externally-biased.
Y is for factory reserve.

Example: SFS-50360314-15KFSF-N1 is a non-externally biased, subharmonically pumped mixer with an RF frequency range of 50 GHz to 60 GHz and a conversion loss of
14 dB. The mixer has a WR-15 waveguide at the RF port, a female K connector at the LO port and a female SMA connector at the IF port. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Balanced Upconverters, SFU Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz

4 Balanced configuration for low conversion loss ¢ Radar sygtems

¢ Full waveguide band operation M Communlcatlon systems
4 External bias option for low LO operation ¢ Testinstrumentation
DESCRIPTION:

SFU series balanced upconverters are GaAs beam lead Schottky diode-based mixers. The upconverters employ a broadband circuitry and balanced
structure to offer low conversion loss and harmonics for full waveguide band and broad IF bandwidth operations. An externally biased mixer option can
be offered when the available LO power is low, particularly in the higher waveguide bands. The below standard offering covers the frequency range of
18 to 170 GHz. While these models focus on full bandwidth operations for most applications, custom models are available to meet specific application
needs. Check the website for more models.

CATALOG MODELS:

Model RF & LO Frequency IF Frequency Conversion Port Isolation Bias
Band Number Range (GHz) Range (GHz) Loss (dP’ (V/mA)

SFU-42-N1 18.0t0 26.5 DC to 8.5 . N/A FB-NK

SFU-28-N1 26.5 t0 40.0 DC to 13.5 15.0 N/A FB-NA

[ Q [ sFuz2m 33.0 t0 50.0 DC to 17.0 . A 10 % 15.0 N/A FB-NQ
| Q [ sFuz2e2 | 33.0 t0 50.0 DC to 17 0%3 15.0 +5.0/1.0  FB-EQ-2
40.0 t0 60.0 : 0®13 15.0 N/A FB-NU
40.0 to 60.0 \, +0to +3 15.0 +5.0/1.0  FB-EU-2
50.0 to 75.0 CJ +10 to +13 15.0 N/A FB-NV
50.0 to 75.0 +0 to +3 15.0 +5.0/1.0  FB-EV-2

| E [ sFu-12N1 | 60.0 to 90.0 _ +10 to +13 15.0 N/A FB-NE

ﬂ . 0010.0 +010 +3 15.0 +5.0/1.0  FB-EE-2
. . 9.5 +10 to +13 15.0 N/A FB-NW
. & 12.0 +0 to +3 15.0 +5.0/1.0  FB-EW-2

SFU-08-N1 . . [& . 11.0 +10 to +13 15.0 N/A FB-NF
90.0 to 140.0 ? {0 20.0 13.0 +0 to +3 15.0 +5.0/2.0  FB-EF-2
| D [ sFuoeN1 110.0 to 170.0 \ C to 40.0 12.0 +10 to +13 15.0 N/A FB-ND
[ D | sFu-oeE2 | 110.0 to 170.0 DC to 20.0 14.0 +0 to +3 15.0 +5.0/2.0  FB-ED-2

CUSTOM MODELS:

SAGE Millimeter’s balanced upconverter model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SFU - RFN LON CL - CR CO CI - XY

RFN is the RF center frequency in MHz x 10N. For example: 26.0 GHz = 263

LON is the LO center frequency in MHz x 10N. For example: 28.0 GHz = 283

CL is the small signal conversion loss in dB. For example: 8.5 dB = 09

CR is the RF port connector type. For example: WR-28 = 28

CO is the LO port connector type. For example: K(F) = KF

Cl is the IF port connector type. For example: SMA (F) = SF

X is the upconverter type. “N” is for non-externally biased and “E” is for externally-biased.
Y is for factory reserve.

Example: SFU-33339309-2822SF-E2 is an externally biased balanced upconverter with an RF center frequency of 33 GHz, an LO center frequency of 38.5 GHz and a
conversion loss of 9 dB. The upconverter has a WR-28 waveguide at the RF port, a WR-22 waveguide at the LO port and a female SMA connector at the IF port. “2” is a
factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Subharmonically Pumped Upconverters, SFV Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢  Communication systems
¢ Balanced configuration for low conversion loss ¢ Radar systems

4 Up to full waveguide band operation ¢  Test instrumentation

¢ LO frequency at half of RF frequency

DESCRIPTION:

SFV series subharmonically pumped upconverters are GaAs beam lead Schottky diode- or MMIC device-based mixers. The subharmonically pumped
upconverters employ a broadband circuitry and balanced structure to offer low conversion lo harmonics and are widely used in many communi-
cation systems where superior harmonic and spurious performance is critical. In addition, @iese upconverters have an extremely low LO signal leakage
at the RF port. Furthermore, an LO frequency at half the RF frequency reduces the syste

is 4 to the full waveguide band. Although
@hodels focus on full bandwidth opera-

bsite for more models.

CATALOG MODELS: \

Ban Model RF Frequency | LO Frequency | I+ TUeney, 3.L. | vurower | Portlsola- RF/LO
Number Range (GHz) Range (GH" Rangc (GHz)N| AdB) (uBm) tion (dB) Connectors

Saa ANl | 18010265 10to 15 15.0 WR-42/SMA(F)  FS-K1
SRl 26.51(040.0 10t0 15 15.0 WR-28/K(F) FS-AL
10to0 15 15.0 WR-22/K(F) FS-Q1

e =000
U 10t0 15 15.0 WR-19/K(F) Fs-U1

S VALEN
10 to 15 15.0 WR-15/K(F) FS-V1

| v | sPvasaa . . *b .
IR 00000 45.0 QJ Cto50 140 10to15 15.0 WR-12/2.4 mm(F) ~ FS-E1
Bhwoino P

CUSTOM MODELS: x

t@ DCto0 5.0 15.0 10to 15 15.0 WR-10/V(F) FS-w1

SAGE Millimeter’s subharmonicaily pumped upconverier model numbers are configured per ihe following format. Customers may refer to the format
and specify their own model numbers accordingly when placing an order.

SFV - RFN LON CL - CR CO CI - XY

RFN is the RF center frequency in MHz x 10N. For example: 26.0 GHz = 263

LON is the LO center frequency in MHz x 10N. For example: 28.0 GHz = 283

CL is the small signal conversion loss in dB. For example: 14 dB = 14

CR is the RF port connector type. For example: WR-28 = 28

CO is the LO port connector type. For example: K(F) = KF

Cl is the IF port connector type. For example: SMA (F) = SF

X is the upconverter type. “N” is for non-externally biased and “E” is for externally-biased.
Y is for factory reserve.

Example: SFV-58329314-15KFSF-N1 is a non-externally biased, subharmonically pumped upconverter with an RF center frequency of 58 GHz, an LO center frequency of
29 GHz and a conversion loss of 14 dB. The upconverter has a WR-15 waveguide at the RF port, a female K connector at the LO port and a female SMA connector at the IF
port. “1” is a factory assigned number.
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Quadrature Mixers and Phase Detectors, SFQ Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 110 GHz ¢ Phase detector
¢ Balanced configuration for low conversion loss ¢ Ranging radar systems
¢ Readily to be configured as image rejection ¢ Communication systems
mixers ¢ Testinstrumentation
¢ IF port DC coupling for phase detection
DESCRIPTION: F

SFQ series quadrature mixers, or I/Q mixers, are GaAs beam lead Schottky diode- or MMIC device-based mixers. Since the IF port of the quadrature
mixer is DC coupled, the mixer can also be used as a phase detector. In addition, these mixers,can readily be configured into image rejection mixers or
single sideband modulators by adding an IF quadrature coupler.

The below offering covers the frequency range of 18 to 100 GHz, however, additional mo red to cover 18 to 110 GHz. The typical LO to
RF port isolation of these standard models is 30 dB, which is high enough for most a@glicat need for additional port filtering. The below
standard models are designed for narrow bandwidth operations with specific pac, ®si commaon industry requirements. However,

¢ i &ure mixers are also available. Check
the website for more models.

CATALOG MODELS:

Ba Model RF & LO Freq. / Con\/ zfsion Portisola- | RF&LO
Number Range (GHz) " SH: Loss () tion (dB) Ports
SFQ-18327313-KFKESF-F2 . y 8 e 25.0 K(F) FM-AC

SFQ-22333313-KFKFSF-F2 . . 4 25.0 KF)  FM-AC
SFQ-30340313-KFKFSF-F2 0103 25.0 KF)  FM-AC

SFQ-33350313-22225FF2 . 25.0 WR-22  FQ-Q1
| o | sro-ssssosis-orgRSE ) . . 25.0 24(F)  FMAC

SFQ-40350313-1919SF=F2 R0, . Cto5.0 13 +17 25.0 WR-19 FQ-Ul
O |
ﬂ t@) DC to 12.0 13 +10 30.0 WR-12 FQ-EE
75%100.0 DC to 12.0 13 +10 30.0 WR-10 FQ-WE

CUSTOM MODELS:

SAGE Millimeter’s quadrature mixer model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SFQ - RFL RFH CL - CR CO CI - XY

RFL is the RF low frequency in MHz x 10N. For example: 38.0 GHz = 383
RFH is the RF high frequency in MHz x 10N. For example: 46.0 GHz = 463
CL is the small signal conversion loss in dB. For example: 14 dB = 14

CR is the RF port connector type. For example: WR-28 = 28

CO is the LO port connector type. For example: K(F) = KF

Cl is the IF port connector type. For example: SMA (F) = SF

X is the mixer type. “F” is for fundamental LO and “E” is for externally-biased.
Y is for factory reserve.

Example: SFQ-38346314-22KFSF-E1 is an externally-biased 1/Q mixer with an RF center frequency of 38 GHz to 46 GHz, and a conversion loss of 14 dB. The mixer has a
WR-22 waveguide at the RF port, a female K connector at the LO port and a female SMA connector at the IF port. “1” is a factory assigned number.
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Single Sideband Modulators, SFM Series

FEATURES: APPLICATIONS:

Phase detector

Ranging radar systems
Communication systems
Test instrumentation

¢ Frequency coverage: 18 to 110 GHz
Balanced configuration for low conversion loss
Possible use as image rejection mixers

IF port DC coupling for phase detection

L 2R 2 4
L 2R 2R 2R 2

DESCRIPTION:

SFM series single sideband modulators are GaAs beam lead Schottky diode- or MMIC device-based frequency converters that use the IF frequency as F
a pumping source. The IF quadrature hybrid is not included in these modulators. Instead, separate | and Q ports are provided. Thus, either an external
IF quadrature hybrid or two IF orthogonal, equal amplitude signals are required in order to produce a single sideband signal.

The below offering covers the frequency range of 18 to 100 GHz with a typical image rejec
cover 18 to 110 GHz. The below standard models are designed for narrow bandwidth op
industry requirements. However, custom models can be offered to meet differing applicati

dB, however, additional models can be offered to
I ecific package designs to address common
the website for more models.

CATALOG MODELS:

Band Model RF Freq. arsion <IF Pciver: Image RF
Number Range (GHz) : (AT Rej. (dB) Connectors

SFM-18327313-KFKFSF-NL IEERR R 20.0 K(F) FM-AC
SFM-22333313-KFKFSF-NT IR RCEE] 16 or 10 20.0 K(F) FM-AC

SFM-30340313-KFKFSF-NT . . , 16 or 10 20.0 K(F) FM-AC
SFM-33350313-2222SF=N1 . . 16 or 10 20.0 WR-22 FQ-Q1
n SFM-33350313-2F2FSF-NL . : 16 or 10 20.0 2.4 (F) FM-AC

SFM-40350313-1919SE-NT A . 6 16 or £10 20.0 WR-19 FQ-U1
SFM-57366312-1515SE il . 16 or £10 20.0 WR-15 FQ-V1

ﬂ SFM-70390313-1212SF-Nd : . @ 16 or 10 20.0 WR-12 FQ-EE
SFM-90310413-1010SF-N1 P 100 DC to 12. 13 16 or +10 20.0 WR-10 FQ-WE

*Note: £10 Vp-p driving voltage is equivalent to +1@wer.

CUSTOM MODELS:

SAGE Millimeter’s single sideband modulator model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SFM - RFL RFH CL - C1 C2 CI - XY

RFL is the RF low frequency in MHz x 10N. For example: 38.0 GHz = 383

RFH is the RF high frequency in MHz x 10N. For example: 46.0 GHz = 463

CL is the small signal conversion loss in dB. For example: 14 dB = 14

Cl is input RF port connector type. For example: WR-28 = 28

C2 is output RF port connector type. For example: WR-28 = 28

Cl is the IF port connector type. For example: SMA (F) = SF

X is the modulator type. “N” is for non-externally biased and “E” is for externally-biased.
Y is for factory reserve.

Example: SFM-38346314-2222SF-N1 is a non-externally biased single sideband modulator with an RF frequency range of 38 GHz to 46 GHz, and a conversion loss of 14
dB. The modulator has a WR-22 waveguide at the RF input port, a WR-22 waveguide output port and a female SMA connector at the IF port. “1” is a factory assigned num-
ber.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Frequency Converter Application Notes

Microwave and millimeterwave frequency converters are key components in radar, communication and test systems. In this catalog, SAGE Millimeter
defines a frequency converter as a component that outputs a different frequency or signal from its input. The following are concepts, terms and defini-
tions that are widely used and accepted in the industry.

Amplitude Detector:

An amplitude detector is used to convert an RF signal to a DC signal. The relationship of the input power and detected output voltage is
square root.

Detection Sensitivity:
Detection sensitivity is the output level of the detected signal versus the input level of the RF power, measured in mV/mWw.
Frequency Multiplier:

There are two types of frequency multipliers: active and passive multipliers. Active multipliers involve three terminal devices and require an
external DC bias. On the other hand, passive multipliers employ resistive or capacitive devices, such as Schottky diodes or Varactor diodes,
eliminating the need for an external bias. Frequency multipliers utilize the nonlinear characteristics of semiconductors to generate and
extract the desired harmonic of an input frequency, such as 2x, 3x, etc.

Harmonic Suppression:
Harmonic suppression is the power of undesired harmonics versus the desired ured in dBc.
Mixer:

A mixer is a frequency down-converter that uses the nonlinear ch s, such as Schottky diodes or
transistors, to convert high radio frequencies into intermediate fr nents are generally involved: a local
oscillator (F o), a radio frequency (Fge), and an intermediate freqguency r ese three frequencies is Fig= Fre = F 0.

Single-Ended Mixer:

LG, &éncy. These mixers are rich in harmonics and produce every
i @ 7 SAGE Millimeter does not offer this type of mixer.

Single-ended mixers are mixers that share a
possible mixing product or 100% of nFge 2

Balanced mixer:

Balanced mixers are mixers that
products. The number of nonligé
single-ended mixers will pr
balanced mixer will reduce ther

r de@and phase-correlating power dividers to reduce the number of mixing
not mine whether a mixer is single-balanced or double-balanced. As mentioned,
d(ICt. A balanced mixer will reduce mixing products by 50%, and a double-

Harmonic Mixer:

rewy low local oscillator frequency to convert high radio frequencies to intermediate
frequencies. Therefore, the higher ordefx' ics of the local oscillator frequency is used. The resultant IF is shown as F= Fgr £nFo,
where n = 2, 3, 4... These mixers have a reltively high conversion loss due to the higher order harmonics used. These mixers are mainly
used with phase locked loops and spectrum analyzers.

Harmonic mixers are mixers that utilize

Subharmonically Pumped Mixer:

Subharmonically pumped mixers are harmonic mixers that use a local oscillator frequency at half its radio frequency. Due to their unique
features, subharmonically pumped mixers are widely used in communication and radar systems.

Upconverter:

An upconverter uses the nonlinear characteristics of semiconductor devices to convert intermediate frequencies to higher radio frequencies
for transmitting, shown as Fge= F o £F. Upconverters are based on principles that are similar to the mixers mentioned above.

Conversion Loss:

Conversion loss is the ratio of output signal power to input signal power. Conversion loss is measured in decibels when using the formula:
Conversion Loss =10log(G).

Mixing Products:

Due to the nonlinear characteristics of semiconductors, many frequency components are generated in mixer circuits as Fir= nFgz TmF o
and up-converter circuits as Fre= nF o =mF;, where n and m are integers. These frequency components are called mixing products.
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Electrical Attenuators, SKA Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 2 to 110 GHz 4 Automatic level controls
¢ Digital and analog control ¢ Amplitude modulations
4 High dynamic range 4 System integrations

¢ Wide bandwidth ¢ Testinstrumentation

DESCRIPTION:

SKA series electrical attenuators are PIN diode-based attenuators that can be broken down intg two main groups: digital and analog control types.
Within the digitally controlled attenuators are further classifications: general purpose, high phaselsiable and high speed versions. The below standard K

CATALOG MODELS:

e ol
8010180 151 [aE | KRG
o 05 Kaac
SKA-1832731830-4242-A1 18.0 to 26.5 2.0:1 0.2 KA-AK
| | 01 02 Kaau
- _ cor R RAAY
_ | o1 02 xane
504 s o0 w0 oo [P
SKA-9239633030-1010-A1 92.0 to 96. 3.0 30 100 2.0:1 0.2 KA-AW

CUSTOM MODELS:

SAGE Millimeter’s electrical attenuator model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SKA -FINF2N IL AT - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 60 GHz = 603

F2N is the stop frequency in MHz x 10N. For example: 65 GHz = 653

IL is the insertion loss in 1/10 dB. For example: 2.5 dB = 25

AT is the attenuation value in dB. For example: 20 dB = 20

Cl is the input connector type. For example: V(F) = VF

CO is the output connector type. For example: WR-15 = 15

X is the electrical attenuator type. “A” is for analog attenuator, “G” is for general purpose digital attenuator, “P” is for phase stable digital
attenuator and “S” is for high speed digital attenuator.

Y is for factory reserve.

Example: SKA-5836832220-1515-Al is an analog attenuator with an RF frequency range of 58 GHz to 68 GHz, an insertion loss of 2.2 dB and an attenuation value of 20
dB. The electrical attenuator has WR-15 waveguides at the input and output port. “1” is a factory assigned number.
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Electrical Phase Shifters, SKP Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 2.5 to 18 GHz ¢ Radar systems

4 Digital and analog control ¢ System integrations
¢ Wide bandwidth ¢ Testinstrumentation
DESCRIPTION:

SKP series electrical phase shifters are GaAs PIN diode-based and offered as either digital or analog control types. Analog controlled phase shifters
can control the signal’s phase continuously to cover up to 360°, while digitally controlled phase shifter can only offer discrete phase shifts, such as
180°, 90°, 45°, 22.5° and 11.25° etc. according to the control bit settings.

The below standard offering covers the frequency range of 2.5 to 18 GHz and addresses spegi
custom models can be offered to meet different application needs. Check the website for

CATALOG MODELS (Digitally Controlled):

Frequency Insertion Minimur RMS Phase Contl Bias V/I
O Range (GHz) Loss (dB) | Phase £’ tting Error \ - (V/mA) AL
8.0 h

operation frequencies and package styles. However,
gffditional models.

SKP-0330430836-SFSF-D1 2.5t04.0 +5/10 2.0:1 KP-DC
SKP-0430630836-SFSF-D1 4.0t0 6.0 8.0 +5/10 2.0:1 KP-DC
SKP-0831231036-SFSF-D1 8.0t012.0 %% 6 +5/10 2.0:1 KP-DC
SKP-0931030836-SFSF-D1 9.0 t0 10.0 \ 5 6 +5/10 1.5:1 KP-DC
SKP-0631831436-SFSF-D1 6.0 to 18.0 O +12 6 +5/10 2.8:1 KP-DC

SKP-0631830936-SFSF-D1 6.0 to 18.0

CATALOG MODELS (Analog Con
a

%e +11 6 +5/10 2.0:1 KP-DC

Phase Shifting Control Voltage

0 to 360° 010 10.0 2.0:1 KP-AC
0 to 180° 010 10.0 2.3:11 KP-AC
0 to 180° 0to 10.0 251 KP-AC

CUSTOM MODELS:

SAGE Millimeter’s electrical phase shifter model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SKP - FINF2N IL DD - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 6.8 GHz = 682

F2N is the stop frequency in MHz x 10N. For example: 9.8 GHz = 982

IL is the insertion loss in dB. For example: 10 dB = 10

DD is the minimum phase shifting in 10 degrees. For example: 360 degrees = 36

Cl is the input connector type. For example: SMA (F) = SF

CO is the output connector type. For example: SMA (M) = SM

X is the phase shifter control type. “A” is for analog controlled and “D” is for digitally controlled.
Y is for factory reserve.

Example: SKP-6829820618-SFSF-D1 is a digitally controlled electrical phase shifter with an RF frequency range of 6.8 to 9.8 GHz, an insertion loss of 6.0 dB and a mini-
mum phase shifting range of up to 180°. The electrical phase shifter has female SMA connectors at the input and output. “1” is a factory assigned number.
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Single Pole, Single Throw (SPST) Switches, SKS Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Amplitude modulations
¢ Reflective and absorptive ¢ Radar systems

¢ Low insertion loss and high isolation ¢ Communication systems
¢ Control: TTL High ¢ System integration

DESCRIPTION:

SKS series single pole, single throw (SPST) switches are discrete or MMIC-based PIN diode switches. The operating frequency of these switches is
from 18 to 110 GHz. The switches are reflective. While the TTL driver is internally integrated fog switches with a coax configuration, an external TTL
driver is provided for switches with a waveguide configuration.

While the below standard models address specific operation frequencies and package st
offered to meet different application needs. Check the website for additional models

Frequency Insertion | Isolation ftchingy| A,Powcrhials Bias\V/| VSWR
Range (GHz) Loss (dB) (O Qs ciimg W) (VImA) (On State)

SKS-1832731830-KFKF-R1 18.0 to 26.5 0.25 +5.0/20 1.5:1 KS-RC

dels, as well as absorptive switches, can be

K

Model Number

SKS-2734032030-KFKF-R1 26.5 10 40.0 0.25 +5.0/20 1.5:1 KS-RC

»
-
>
[y
(®]
9]
<
o
)
m
—
?

SKS-2734032030-2828-R1 26.5 to 40.0 0.25 +5.0/20 1.5:1 KS-RA
SKS-1834032030-KFKF-R1 0.25 +5.0/20 1.5:1 KS-RC
SKS-3534532535-2F2F-R1 0.25 +5.0/20 1.5:1 KS-RC
SKS-3534532535-2222-R1 0.25 +5.0/20 151 KS-RQ
SKS-1835032330-2F2F-R1 0.25 +5.0/20 1.5:1 KS-RC
SKS-45356532525-1919-R1 \% 25 100 0.25 +5.0/80 1.5:1 KS-RU
SKS-5037533025-1515-R1 Q 3.0 25 100 0.25 +5.0/10 1.5:1 KS-RV
SKS-6039033030-1212-R1 60.0 to 90).(;\( 3.0 30 100 0.25 +5.0/10 151 KS-RE

SKS-9031042825-1010-R1 90.0 (o 100.0 2.6 25 100 0.25 +5.0/10 151 KS-RW

CUSTOM MODELS:

SAGE Millimeter's SPST switch model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

SKS -FINF2N IL IS - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 10 GHz = 103
F2N is the stop frequency in MHz x 10N. For example: 40 GHz = 403
IL is the insertion loss in 1/10 dB. For example: 2.0 dB = 20

IS is the isolation in dB. For example: 35 dB = 35

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: K(M) = KM

X is the switch type. “A” is absorptive and “R” is reflective.

Y is for factory reserve.

Example: SKS-1034032035-KFKM-R1 is a reflective SPST switch with an RF frequency range of 10 to 40 GHz, an insertion loss of 2.0 dB and an isolation of 35 dB. The
SPST has a female and male K connector at the input and output port, respectively. “1” is a factory assigned number.
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Single Pole, Double Throw (SPDT) Switches, SKD Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Radar systems

¢ Reflective and absorptive ¢ Communication systems
¢ Low insertion loss and high isolation ¢ System integration

¢ Control: TTL High ¢ Testinstrumentation

DESCRIPTION:

itches. The operating frequency of these switches is
itches with a coax configuration, an external TTL

SKD series single pole, double throw (SPDT) switches are discrete or MMIC-based PIN diode
from 18 to 110 GHz. The switches are reflective. While the TTL driver is internally integrate
driver is provided for switches with a waveguide configuration.

While the below standard models address specific operation frequencies and packa els, as well as absorptive switches, can be

offered to meet different application needs. Check the website for additional mog

CATALOG MODELS:

Y. T O | -

18.010 26.5 0.25 +5.0/800 e KD-RC

26.5t0 40.0 0.25 +5.0/20 1.5:1 KD-RC

o0 i A o vl AN PRERG

| 0z ssom | 181 | KDRC

. 0.25 +5.0/200 e KD-RC

: o5, . 0.25 +5.0/30 1.5:1 KD-RU
SKD-5536532725-1515-R1] 3 0.25 +5.0/80 il seil KD-RV

. 0.25 +5.0/30 1.5:1 KD-RE

| v som [ Tasa | komwm

CUSTOM MODELS:

SAGE Millimeter's SPDT switch model numbers are configured per the following format. Customers may refer to the format and specify their own mod-
el numbers accordingly when placing an order.

SKD -FINF2NIL IS - Cl CO - XY

F1N is the start frequency in MHz x 10N. For example: 10 GHz = 103
F2N is the stop frequency in MHz x 10N. For example: 40 GHz = 403
IL is the insertion loss in 1/10 dB. For example: 2.0 dB = 20

IS is the isolation in dB. For example: 35 dB = 35

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: K(M) = KM

X is for switch type. “A” is absorptive and “R” is reflective.

Y is for factory reserve.

Example: SKD-1034032235-KFKM-R1 is a reflective SPDT switch with an RF frequency range of 10 to 40 GHz, an insertion loss of 2.2 dB and an isolation of 35 dB. The
SPST has a female and male K connector at the input and output port, respectively. “1” is a factory assigned number.
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Single Pole, Four Throw (SP4T) Switches, SK4 Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 81 GHz ¢ Radar systems

¢ Reflective and absorptive ¢ Communication systems
4 Low insertion loss and high isolation ¢ System integration

¢ Control: TTL High ¢  Testinstrumentation
DESCRIPTION:

SK4 series single pole, four throw (SPAT) switches are discrete or MMIC-based PIN diode switches. The operating frequency of these switches is from
18 to 110 GHz. The switches are reflective. While the TTL driver is internally integrated for switghes with a coax configuration, an external TTL driver is
provided for switches with a waveguide configuration.

While the below standard models address specific operation frequencies and package st
offered to meet different application needs. Check the website for additional model

CATALOG MODELS:

els, as well as absorptive switches, can be

K

S v e |
SK4-1832734035-KFKF-R1 18.0to 26.5 +5.0/20 2.0:1 K4-RC
26.5 10 40.0 0.25 +5.0/20 2.0:1 K4-RC
33.0t0 50.0 30 ‘Q 100 0.25 +5.0/20 2.0:1 K4-RC
O > w0 em o s e
SK4-4535535530-1919-R1 5 30 100 0.25 +5.0/30 2.0:1 K4-RU
SK4-5536536530-1515-R1 B0 \@ 30 100 0.25 +5.0/30 2.0:1 K4-RV-2
50.0 to 06.5 30 100 0.25 +5.0/30 2.0:1 K4-RV-2
aoen s es | s

CUSTOM MODELS:

SAGE Millimeter's SP4T switch model numbers are configured per the following format. Customers may refer to the format and specify their own mod-
el numbers accordingly when placing an order.

SK4-FINF2NILIS - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 10 GHz = 103
F2N is the stop frequency in MHz x 10N. For example: 40 GHz = 403
IL is the insertion loss in 1/10 dB. For example: 3.0 dB = 30

IS is the isolation in dB. For example: 30 dB = 30

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: K(M) = KM

X is for switch type. “A” is absorptive and “R” is reflective.

Y is for factory reserve.

Example: SK4-1034033230-KFKM-R1 is a reflective SP4T switch with an RF frequency range of 10 to 40 GHz, an insertion loss of 3.2 dB and an isolation of 30 dB. The
SP4T has a female and male K connector at the input and output port, respectively. “1” is a factory assigned number.
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Control Devices Application Notes

Microwave and millimeterwave control devices are key components in radar, communication and test systems. In general, control devices include electrical attenuators,
power limiters, phase shifters and switches. The control devices offered in this catalog are PIN-diode or MMIC based. The followings are concepts, terms and definitions that
are widely used and accepted in the industry.

Electrical Attenuator:

Electrical attenuators are used to control signal levels and are offered with either analog or digital controls.
Analog Controlled Attenuator:

Analog controlled attenuators have attenuation values that are continuously controlled by the applied current.
Digitally Controlled Attenuator:

Digitally controlled attenuators have attenuation values that are digitally controlled by the bits. For example, if the attenuation range is 64 dB and the bit size is 6,
the attenuation step size is 1 dB.

Phase Stability:

Phase stability is used to measure the phase variation of an electrical attenuator while the attenuation values are adjusted. High phase stablility attenuators are
designed to achieve a near constant phase during attenuation adjustments.

Electrical Limiter:

An electrical limiter has a negligible insertion loss when the applied power level is below th ver, its insertion loss will increase dramatically once
the applied power level exceeds the threshold. In other words, the limiter's output poger lev from the input power once “triggered”. This feature
is desirable when over power protection is required, such as for low noise amplifieg xers in a communjffation or radar system.

Leaking Power:

Leaking power is the output power after an electrical limiter is “triggered”, whic

owe&s the desired value.

{o

Power handling:

Power handling is the maximum input power that a device can,

Recovery time:
Recovery time is the time it takes for the insertion lo: i n Me “triggered” stage to 3 dB higher than the normal insertion loss.
The shorter the recovery time, the better. The recaffer r : 1 s. During the recovery time, the system is “blind”.

Electrical Phase Shifter:

An electrical phase shifter is a device th ;n an external voltage is applied. Phase shifters are offered with either analog or

digital controls.
Analog Controlled Phase Shifter

Analog controlled phase shifters ha
Digital Controlled Phase Shifter:

Digital controlled phase shifters have phas jfti es that are digitally controlled by the bits. For example, if the phase shifting range is 360° and the bit size
is 5, the phase shifting step size is 11.25°.
PIN Diode Switch:

PIN diode switches are used {0 eleciiically direct signals through an applied voliage/cuirent. Various types of swiiches, such as single pole, single throw (SPST),
single pole, double throw (SPDT), etc. are offered. Both absorptive and reflective switches are widely used in the industry.

Absorptive Switch:

Absorptive switches exhibit low VSWR in both “on” and “off” states. In general, these switches offer lower
insertion loss and cost less than reflective switches.

o Zloow -
Reflective Switch: =
T |50%
Reflective switches only exhibit low VSWR in the “on” state since the “off” state is achieved by shortening the ‘g’ \
RF signal’s transmission path. © |10% )
Time
Switching Time: 4
Switching time refers to the “on” time and “off” time. As illustrated on the right, the “on” time begins when a 50% = [90% S EEE—
=
control pulse is applied and ends when 90% of the RF signal is achieved. On the other hand, the “off” time 2 o \
begins when the control pulse drops below 50% and ends when 90% of the RF signal disappears. The switch- T
ing time is related to the PIN diode and TTL driver. 10% /
Time "
— i -0n Time ~ —» -Off Time
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Iso-adapters, SNA Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 8.2 to 110.0 GHz ¢ Module integration
4 Up to full waveguide operations ¢ Instrumentation

¢ Low insertion loss and high isolation ¢ System integration
4 Common radar and communication bands

DESCRIPTION:

SNA series coaxial to waveguide or waveguide to coaxial iso-adapters are designed and manufactured to provide low insertion loss and high isolation
for system integrations where a transition from a coaxial to waveguide or waveguide to coaxial interface is required. Various coaxial connector types,
such as SMA, K, 2.4 mm, V and 1 mm can be configured. The below standard offering covers the frequency range of 8.2 to 110 GHz and focuses on
full band or common radar and communication applications. The input and output ports can bef@gsily switched by reversing the isolator’s direction.
Search SAGE Millimeter’'s website for models not listed.

CATALOG MODELS:

Frequency Insertion Isol~ 4on = | F srwar”' Power Input Output
bAfer. 2] [V £ Range (GHz) Loss (dB) L] Hanaling (W) Connector | Connector
SNA-8221230518-90SF-S1 8.2t012.4 0.5 ! \ 10 WR-90 SMA(F)
SNA-1231830518-62SF-S1 12.0 to 18.0 0. . :; % 10 WR-62 SMA(F)

SNA-1832730516-42KF-S& 18.0 to 26.5 WR-42 K(F)
SNA-2734030616-28KF-SE 26.5t0 40.0

N

WR-28 K(F)
WR28  K()
WR28  K(F)
WR28  K)
WR22  2.4mm (F)
SNA-4935130818-19VF-S1 WR-19 Vv (F)
WR15 V()

WR-12 1.0 mm (F)
WR-12 1.0 mm (F)
WR-12 1.0 mm (F)
WR-10 1.0 mm (F)

|
76.0 th 1.9 12 18 131
81.0t0)§ 12 18 131

SNA-9339531518-101F-S1 93.010 95.0 15 18 131

CUSTOM MODELS:

N NN DN NN NN DN DN DNDN

SAGE Millimeter’s iso-adapter model numbers are configured per the following format. Customers may refer to the format and specify their own model
numbers accordingly when placing an order.

SNA-FINF2NILIS - Cl CO - XY

F1N is the start frequency in MHz x 10N. For example: 37.0 GHz = 373

F2N is the stop frequency in MHz x 10N. For example: 40.0 GHz = 403

IL is the insertion loss in 1/10 dB. For example: 0.3 dB = 03

IS is the isolation in dB. For example: 18 dB = 18

Cl is the input connector type. For example: WR-28 = 28

CO is the output connector type. For example: SMA(F) = SF

X is the isolator type. “S” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SNA-4234630716-222F-C1 is a custom iso-adapter with a frequency range of 42 to 46 GHz, an insertion loss of 0.7 dB and an isolation of 16 dB. The iso-adapter
has a WR-22 waveguide at the input port and a female 2.4 mm connector at the output port. “1” is a factory assigned number.
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Coaxial Isolators and Circulators, SNC Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 8.0 to 40.0 GHz ¢ Portisolation

¢ Broad bandwidth ¢ Module integration
4 Low insertion loss and high isolation 4 Instrumentation
DESCRIPTION:

SNC series coaxial isolators and circulators are designed and manufactured to provide low insertion loss and high isolation for system integration appli-
cations. While the isolator is an important device where port isolation and VSWR are concerned, the circulator offers duplexing functions in many radar
and communication systems. The below standard offering addresses specific operation frequencies and package styles. Search SAGE Millimeter’s

website for models not listed.

CATALOG MODELS:

S
8.0t012.0 05 14 Isolator
N 6.0 10 18.0 10 Isolator
8.010 18.0 1§ Isolator
10.0 to 15.0 10 Isolator
12.0t0 18.0 14 Isolator
SNC-0831230517-SFSF-G . 10 Circulator
SNC-0831831015-SFSF-G ' / 10 Circulator
. _ 14 Circulator
. : 10 Circulator
22_01$§ 1§ Circulator
26.5 t0 40.0 10 Circulator

CUSTOM MODELS:

SAGE Millimeter’s coaxial isolator and circulator model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SNC-FINF2NILIS - CICO - XY

F1N is the start frequency in MHz x 10N. For example: 14.0 GHz = 143

F2N is the stop frequency in MHz x 10N. For example: 15.0 GHz = 153

IL is the insertion loss in 1/10 dB. For example: 0.3 dB = 03

IS is the isolation in dB. For example: 23 dB = 23

Cl is the input connector type. For example: SMA(F) = SF

CO is the output connector type. For example: SMA(M) = SM. For circulators, CO is the port 2 and 3 connector type.
X: “I” is for isolator and “C” is for circulator.

Y is for factory reserve.

Example: SNC-1431830323-SFSM-I1 is a coaxial isolator with a frequency range of 14 to 18 GHz, an insertion loss of 0.3 dB and an isolation of 23 dB. The isolator has a
female SMA connector at the input port and a male SMA connector at the output port. “1” is a factory assigned number.
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Full Waveguide Band Isolators and Circulators, SNF Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 8.2 to 40.0 GHz 4 Instrumentation

¢ Full waveguide band operation ¢ Module integration
¢ Low insertion loss and high isolation ¢ Lab test setups

4 Rugged configuration and compact design

DESCRIPTION:

SNF series full waveguide band isolators and circulators are offered to cover the frequency range of 8.2 to 40 GHz. These isolators and circulators are
designed and manufactured to provide low insertion loss and high isolation across full waveguide bands. Compared with Faraday isolators, these full
waveguide band isolators offer lower insertion loss and a shorter insertion length. While these isolators are an important device when port isolation or
VSWR are critical, the full waveguide band circulators offer unique duplexing functions for radagand communication systems. Search SAGE
Millimeter’s website for models not listed.

CATALOG MODELS:

Frequency Insertion Isol”.uon | For.vard Power Load Power
Mod S Range (GHz) | Loss (dB) dB)* | LSl Aandling (W) Handling (W)? W
N WR-90 SNFZ90"12 8.2t0 12.4 0.5 0.5 Isolator N
WR-90 SNF=90-12 8.2 t0 12.4 Q : 10 2.0 Isolator
WR-75 | WR-75 SNE-75-11 10.0to 15.0 5 0.5 Isolator
WR-75 | WR-75 SNF-75-12 10.0 to 15.0 5 2.0 Isolator
WR-62 SNF-62-11 12.4t0 5 0.5 Isolator
WR-42 SNF=42-11 . . 40: 2 0.5 Isolator
WR-34 | WR-34 SNF=34-11 2 0.5 Isolator
WR-28 SNF-28-11 2 0.5 Isolator
WR-90 SNF-90-C1 . : 35: 10 N/A Circulator
WR-75 WR-75 SNE=75-@i .35: 10 N/A Circulator
WR-62 SNF-62-C1 5 N/A Circulator
WR-42 SNF-42-C1 5 N/A Circulator
wr-34 | wr-34 SNF=34-C1 . 40 2 N/A Circulator
WR-28 SNF-28-C1 26. 2 N/A Circulator

Note: 1) For higher isolation, see the STF Series, Full Band Faraday Isolators.
2) Load power handling is only applicable to circulators.
3) For higher power handling, contact the factory.

CUSTOM MODELS:

SAGE Millimeter’s full band isolators and circulators model numbers are configured per the following format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SNF - WG - XY
WG is the waveguide size. For example: WR-19 = 19

X: “I”is for isolator and “C” is for circulator.
Y is for factory reserve.

Example: SNF-22-I1 is an isolator with a frequency range of 33 to 50 GHz, an insertion loss of 0.5 dB and an isolation of 16 dB. The isolator has WR-22 waveguides. “1” is a
factory assigned number.
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Waveguide Junction Isolators and Circulators, SNW Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 8.2 to 110.0 GHz 4 Portisolation

4 Broad bandwidth 4 Module integration
4 Low insertion loss and high isolation

4 Compact configuration

DESCRIPTION:

SNW series waveguide junction isolators and circulators are designed and manufactured to provide low insertion loss and high isolation for waveguide
based module integrations. While the isolator is an important device where port isolation and VSWR are concerned, the circulator offers duplexing
functions for radar and communication systems. The below standard offering addresses specific operation frequencies and package styles. Search
SAGE Millimeter’s website for m

CATALOG MODELS (Isol

IE%HII ;ﬁi III
WR-90 8.5109.6 10 0.5 NW-IX
WR-90 9.0 t0 10.0 10 0.5 NW-IX
WR-90 10.0 to 11.0 10 0.5 NW-IX
WR-75 | WR-75 10 0.5 NW-17
WR-75 | WR-75 10 0.5 NW-17
WR-62 5 0.5 NW-16
WR-62 5 0.5 NW-16
WR-51 | WR-51 5 0.5 NW-15
WR-42 5 0.5 NW-IK
WR-42 5 0.5 NW-IK
WR-42 5 0.5 NW-IK
WR-34 [ WR-34 2 0.5 NW-I3
WR-34 [ WR-34 2 0.5 NW-13
WR-28 2 0.5 NW-IA
WR-28 2 0.5 NW-IA
WR-28 B 3401036.0 0.3 20 1.25:1 2 0.5 NW-IA
WR-28 V-3734030320-28 37.0 10 40.0 0.3 20 1.25:0 2 0.5 NW-1A
[ @ | wr22 | sNw-3834030420-22-11 [EEKEYING 0.4 20 1.25:1 1 0.5 NW-IQ
n WR-22 | SNW-4034430418-22-11 [N e 0.4 18 1.30:1 1 0.5 NW-1Q
n WR-22 | SNW-4234630418-22-11 [REZAR G0 0.4 18 1.30:1 1 0.5 NW-1Q
WR-19 | SNW-4935130520-19-11 [P CRAN0) 0.5 20 1.30:1 1 0.5 NW-IU
WR-15 | SNW-5435630818-15-11 [TA0R CR 00 0.8 18 1.30:1 1 0.5 NW-IV
WR-15 | SNW-5936130818-15-11 XN IR0 0.8 18 1.30:1 1 0.5 NW-IV
“ WR-12 | SNW-7137630818-12-11 [RRARORCRLN0) 0.8 18 1.30:1 1 0.5 NW-IE
“ WR-12 | SNW-7638130818-12-11 [RCRORCRIN0) 0.8 18 1.30:1 1 0.5 NW-IE
“ WR-12 | SNW-8138630818-12-11 [REERORCR:1N) 0.8 18 1.30:1 1 0.5 NW-IE
WR-10 | SNW-8338531018-10-11 [N CEEN) 1.0 18 1.40:1 1 0.5 NW-IW
WR-10 | SNW-9339531018-10-11 [RCENOR R0 1.0 18 1.40:1 1 0.5 NW-IW
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CATALOG MODELS (Circulators):

WG Frequency Insertion Isolatio Forward Load

Size NosNuRel Range (GHz) | Loss (dB) (dB) SWR Power (W) | Power (W)

WR-90 | SNW-8529620320-90-C1 8.5109.6 0.3 20 1.25:1 10 0.5 NW-CX
WR-90 | SNW-0931030320-90-C1 |[IRSNORCRIN0 0.3 20 1.25:1 10 05 NW-CX
WR-90 | SNW-1031130320-90-C1 [REoNeRceREN) 0.3 20 1.25:1 10 0.5 NW-CX
WR-75 | WR-75 | SNW-1231330320-75-C1 [EERRCRPAS 0.3 20 1.25:1 10 05 NW-C7
WR-75 | WR-75 | SNW-1331430320-75-C1 |ERARGRER 0.3 20 1.25:1 10 0.5 NW-C7
WR-62 | SNW-1331530418-62-C1 [EVNACKFLN 0.4 18 1.30:1 5 0.5 NW-C6
WR-62 | SNW-1631730320-62-C1 RN} Gl ia) 0.3 20 1.25:1 5 0.5 NW-C6
WR-51 | WR-51 | SNwW-183213031851-C1 [ERARCEIR) 0.3 18 1.25:1 5 05 NW-C5
WR-42 17.7 t0 19.2 0.3 20 1.25:1 5 0.5 NW-CK
WR-42 21.2t0 23.6 0.3 18 1.30:1 5 0.5 NW-CK
WR-42 23.0t0 25.0 0.3 1.25:1 5 0.5 NW-CK
WR-34 | WR-34 25.0t0 27.5 0.3 2 0.5 NW-C3
WR-34 | WR-34 27.31031.3 0.3 2 0.5 NW-C3
WR-28 27.0t0 32.0 :&2 0.5 NW-CA
WR-28 32.0to 34.0 2 0.5 NW-CA
WR-28 2 0.5 NW-CA
WR-28 2 0.5 NW-CA
o [ w L o5 e
o [ w © o os e
B L os e
T 1 05 NW-CU
WR-15 1 0.5 NW-CV
WR-15 1 0.5 NW-CV
“ WR-12 0togRg 1 0.5 NW-CE
[ E | wr 76 Qg N0 0.8 18 1.30:1 1 0.5 NW-CE
“ WR-12 W 86.0 0.8 18 1.30:1 1 0.5 NW-CE
WR-10 'Qs.mosaso 1.0 18 1.40:1 1 05 NW-CW
WR-10 % 93.0 10 95.0 1.0 18 1.40:1 1 05 NW-CW

Note: Contact factory for specific

CUSTOM MODELS:

SAGE Millimeter's waveguide junction isolator and circulator model numbers are configured per the following format. Customers may refer to the for-
mat and specify their own model numbers accordingly when placing an order.

SNW - FIN F2N IL IS - WG - XY

F1N is the start frequency in MHz x 10N. For example: 96.0 GHz = 963
F2N is the stop frequency in MHz x 10N. For example: 97.0 GHz = 973
IL is the insertion loss in 1/10 dB. For example: 0.8 dB = 08

IS is the isolation in dB. For example: 20 dB = 20

WG is the waveguide size. For example: WR-10 = 10

X: “I”is for isolator and “C” is for circulator.

Y is for factory reserve.

Example: SNW-9639730820-10-11 is a waveguide junction isolator with a frequency range of 96 to 97 GHz, an insertion loss of 0.8 dB and an isolation of 20 dB. The isolator
has a WR-10 waveguide. “1” is a factory assigned number.
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Ferrite Device Application Notes

Microwave and millimeterwave ferrite devices are important components in radar, communication and test systems. In general, ferrite devices include
isolators and circulators. The following are concepts, terms and definitions that are widely used and accepted in the industry.

Ferrite Device:

Ferrite devices generally refer to non-reciprocal devices, such as isolators and circulators. These devices use ferrite magnets that cause
electrical signals to travel in one direction with minimal loss.

Circulator:

A circulator, in principle, can have many ports, but the three-port Y junction circulator is the most commonly used in the industry. Circulators
have low insertion loss in the forward direction (port 1 — port 2 — port 3) and high isolation in the reverse direction (port 3 — port 2 — port
1). Circulators are mainly used as a duplexer in radar and communication systems where a single antenna is shared for both transmitter and
receiver channels.

Isolator:
An isolator is a two-port device. Isolators have low insertion loss in the forward direction (port 1 — port 2) and high isolation in the reverse
direction (port 2 — port 1). Isolators are mainly used for port isolation to prevent signfls from being reflected.

Iso-adapter:

An iso-adapter is a device that provides an interface transition, such as from co \de, as well as port isolation.

Faraday Isolator:

A Faraday isolator is constructed based on the Faraday EM field

5 offer high isolation across full wave
guide bands with a superior phase performance. Faraday isolators a pment section of this catalog. N
Full Waveguide Band Isolator and Circulator: %
Full waveguide band isolators and circulators are cay, v have the same mechanical configuration as wave
guide junction isolators and circulators but cover full wavs or example,Ja Ka-band full waveguide isolator or circulator has an

Microstrip Line Isolator and Circulator:

Microstrip line isolators and circulators are
placed on the junction to move the s
substrate on carrier. The chara

[@ave a thin film circuit printed on a ferrite substrate and a magnet
vices have two mechanical configurations: substrate only and
and circulators is 50 Q.

Drop-in Isolator and Circulator:

Drop-in isolators and circulators

&es with tabs as input and output ports for easy subassembly and module circuit inte
gration. The characteristic impedan s and circulators is 50 Q.
Waveguide Junction Isolator and Circulator:

Waveguide junction isolators and circulat: re cavity-type devices. The signal circulation occurs in the center of the “Y” junction, where
a ferrite puck is placed and a uniform magnetic field is formed by a pair of magnets. These devices have a waveguide interface.

Insertion Loss:

Insertion loss is the circuit loss that occurs when signals travel in a forward direction. It is caused by the resistive and dielectric losses of
the path.

Isolation:

Isolation is the measure of an isolator’s ability to behave non-reciprocally when signals move in a reverse direction.
Forward Power Handling:

Forward power handling is the power handling capacity of a device when signals travel in a forward direction.
Load Power Handling:

Load power handling is the power handling capacity of a device when signals travel in a reverse direction.
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Mechanically Tuned Gunn Oscillators, SOM Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 8.2 to 140.0 GHz ¢ Testsources

4 Tuning bandwidth up to full waveguide band ¢ Signal generation
¢ Low AM/FM noise and harmonics ¢ Lab test setups
¢ Bias tunable

DESCRIPTION:

SOM series mechanically tuned Gunn oscillators utilize high performance GaAs Gunn diodes and various cavity designs to deliver moderate output
power with low AM/FM noise and harmonic emissions. Compared to their counterparts, such as multiplier based sources, Gunn oscillators offer a
broader mechanical tuning capability and lower cost solution. The standard offering covers the frequency range of 8.2 to 140 GHz. While standard
models are equipped with a micrometer for bench test purpose, models with a self-locking sgim8@tg\ are also available for system integration. The
performance of the oscillator can be further enhanced by adding an optional isolator, Gunglfoscillator modulator/regulator and temperature heater.

ELECTRICAL SPECIFICATIONS:

Frequency Band
Waveguide Size WR-42

Frequency Range (GHz)

Output Power Range (dBm) 10 to 27 5 to 20 3to 19 3t019 0to 17

Mechanical Tuning 0.5to
Bandwidth (GHz) 2.0

WR-28

Bias Tuning Bandwidth 5to 25 50 to 50 to 50 to 50 to
(MHz/V) 250 500 750 750
Harmonics (dBc) -20

Phase Noise (dBc/Hz @ 100 - - - -80 -78 -75 -70

KHz offset) *

Frequency Stability (MHz/°C) -0.5 & -2.0 -3.0 -3.5 -4.0 -4.5 -5.0 -6.0

Power Stability (dB/°C) -0.01 {9 -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 -0.03 -0.03
6t

Bias Voltage Range (Volts) 8to 10 5t0 8 4t06 4to08 4t0 10 41010 4t010 4to 10 4to 10

Bias Current Range (Amps) 0.3to 0.3t0 0.3t0 0.3to 0.3t0 0.3t0 0.3t0 0.3to 0.3to 0.3to
2.0 2.0 2.0 2.0 1.5 1.5 1.0 1.0 1.0 1.0

OM-MX OM-M6 OM-MK ~ OM-MA OM-MQ OM-MU OM-MV ~ OM-ME OM-MW OM-MF

CUSTOM MODELS:

SAGE Millimeter’'s mechanically tuned Gunn oscillator model numbers are configured per the following format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SOM - FON BWN PP - CO - XY

FON is the center frequency in MHz x 10N. For example: 37.0 GHz = 373
BWN is the tuning bandwidth in MHz x 10N. For example: 4.0 GHz = 043
PP is the output power in dBm. For example: 23 dBm = 23

CO is the RF output connector type. For example: WR-28 = 28

X is the tuning type. "M" is for micrometer tuned and “S” is for screw tuned.
Y is for factory reserve.

Example: SOM-37304320-28-M1 is a mechanically tuned Gunn oscillator with a center frequency of 37 GHz, a mechanical tuning bandwidth of 4 GHz and an output power
of 20 dBm. The oscillator has a WR-28 waveguide at the RF output port and is micrometer tuned. “1” is a factory assigned number.
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Wide Mechanical Tuning Bandwidth Gunn Oscillators, SOF Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: Ka to W Band ¢ Testsources

4 Tuning bandwidth near full waveguide band ¢ Lab test setups

¢ Low AM/FM noise and harmonics ¢ Broad band systems
4 Bias tuning ability

DESCRIPTION:

SOF series wide mechanical tuning bandwidth Gunn oscillators utilize high performance GaAs Gunn diodes and various cavity designs to yield near
full band frequency coverage. Unlike dual-tuner oscillators, frequency and power optimization are accomplished by a single micrometer. Furthermore,
these oscillators can be modified into electrically tunable oscillators by replacing the micrometer with an electrical actuator. The wide tuning bandwidth
of these oscillators offers a low cost, high performance means of signal generation, making them ideal test sources for labs and antenna ranges. While
standard models offer a waveguide interface, a coaxial interface is also available. When used with a Gunn oscillator regulator/modulator (SOR series),
these oscillators can produce AM or FM modulated signals for many test applications.

CATALOG MODELS:

Model Numbers SOF-2820-M1 | SOF-2220-M1 | LOR-1917-M1 | SOF 4507°M1|"SOF-1205-M1 | SOF-1003-M1
E

@ w9 w
we.zs |

271037 56 to 72 65t0 85 80 to 110
18 10 20 3107 0to5 0t03

WR-12 WR-10

% 20 20 20
%0 %0 90
- 50 50 50
| | 10 10 10

OF-MV OF-ME OF-MW

TYPICAL TUNING CURVES:

CUSTOM MODELS:

SAGE Millimeter’'s wide mechanical tuning bandwidth Gunn oscillator model numbers are configured per the following format. Customers may refer to
the format and specify their own model numbers accordingly when placing an order.

SOF - CO PP - XY

CO is the RF output connector type. For example: WR-28 = 28

PP is the output power in dBm. For example: 23 dBm = 23

X is the tuning type. "M" is for micrometer tuned and “S” is for screw tuned.
Y is for factory reserve.

Example: SOF-2813-M1 is a wide mechanical tuning bandwidth Gunn oscillator with an output power of 13 dBm. The oscillator has a WR-28 waveguide at the RF output
port and is micrometer tuned. “1” is a factory assigned number.
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Gunn Oscillator Regulator SOR Series

APPLICATIONS:
FEATURES: ¢ Labtest sgtups .

¢ Gunn oscillator protection
¢ Highly regulated and precise output ¢ Gunn oscillator enhancement

voltage
¢ Low ripple to reduce AM modulation

DESCRIPTION:

SOR series Gunn oscillator regulators are offered to either protect or enhance thegfaracteristics and fugttionglities of Gunn oscillators. The well-
regulated, low ripple bias voltage supplied by the regulator prevents damage frgh ovagvoltage a ce nal amplitude and frequency modu-

lations caused by the ripples of the bias.
CATALOG MODEL.:
Product Name Gu. 1 Oscillator Regulator

Model Number SOR-R3
Input Voltage (Vpd)i Typical +15 Vpc
Output Voltage Range (Vpe) +3.0 to +12.0 Ve
Output Current Capacity (A) 25A

Ripple and noise (20/Hz't0 Zaik - Typical y 350 pV rms, 2 mVp-p
Internal Modulation\W@'ic > N/A

Internal Modulation'Rate (Khkiz N/A

External Modulation\Waveform N/A

External Modulation'Rate (KHz) Ma>4amu ™ N/A
External Modulation"/Amplitude (Volts) N/A

Input Connectors Banana Jack

Output Connector SMA (F)
External Modulation Input Connector BNC (F)
loutie | ORR3

Note: The regulator is designed for biasing Gunn diodes only.
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Varactor Tuned Gunn Oscillators, SOV Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 8.2 to 110.0 GHz ¢ FMCW radar systems

¢ Low AM/FM noise and harmonics ¢ Communication systems
¢ High tuning rate ¢ Phase locked loops

¢ Mechanical tuning ability

DESCRIPTION:

SOV series Varactor tuned Gunn oscillators utilize high performance GaAs Gunn diodes and various cavity configurations to deliver moderate output
power with low AM/FM noise and harmonic emissions. The oscillators are specially designed for a broader tuning bandwidth and an electrical tuning
capability. The standard offering covers the frequency range of 8.2 to 110 GHz and features -locking set screw for fine frequency setting. While
standard models offer a waveguide interface, a coaxial interface is also available. The perf@rmance of the oscillator can be further enhanced by adding
an isolator, Gunn oscillator modulator/regulator and temperature heater.

Waveguide Size WR-90 WR-62 WR-42
40.0 to 50.0 to 60.0 to 75.0 to

Frequency Range (GHz) 8.2 to
12.4 60.0 75.0 90.0 110.0

. .0
Output Power Range (dBm) 10 to 27 10 Kﬁ:’% E >AO to23 10to 20 5to 20 3t019 3t0 19
: 3 i

E

R-19 WR-15 WR-12 WR-10

o

0.1to g> v oo pin 0dn oiw
0. 3 @ : 0.7 0.7 1.0 1.0 1.0
ZQOtOZO 0t020 0to20 (0200 N0t020" F0t020
Frequency Stability (MHz/°C) . -2.0 -3.0 -3.5 -4.0 -4.5 -5.0
Power Stability (dB/°C) . . -0.02 -0.02 -0.02 -0.03 -0.03 -0.03
Harmonics (dBc) - -20 -20 -20 -20 -20 -20
Phase Noise (dBc/Hz @ 100 KHz offset) -85 -80 -78 -75 -73 -70
Mo, 1 to 8 5t08 4106 4t08 410 10 4t0 10 4t0 10 4to 10
O).&, 0.3 to 0.3to 0.3to 0.3 to 0.3 to 0.3to 0.3to 0.3to
2.0 2.0 2.0 2.0 1.5 15 1.0 1.0 1.0

o o e e maiin maNain T I

ELECTRICAL SPECIFICATIONS:
CUSTOM MODELS:

SAGE Millimeter’'s Varactor tuned Gunn oscillator model numbers are configured per the following format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SOV - FON BWN PP - CO - XY

FON is the center frequency in MHz x 10N. For example: 37.0 GHz = 373

BWN is the tuning bandwidth in MHz x 10N. For example: 0.5 GHz = 052

PP is the output power in dBm. For example: 23 dBm = 23

CO is the RF output connector type. For example: WR-28 = 28

X is the oscillator type. “G” is for a standard package and finish and “C” is for a custom design.
Y is for factory reserve.

Example: SOV-37305220-28-G1 is a Varactor tuned Gunn oscillator with center frequency of 37 GHz, a varactor tuning bandwidth of 0.5 GHz and an output power of 20
dBm. The oscillator has a WR-28 waveguide at the RF output port and a standard package and finish. “1” is a factory assigned number.
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Volume Production Oscillators, SOL Series

FEATURES: APPLICATIONS:

¢ Low cost and production ready ¢ Traffic control systems
¢ Mechanical tuning ability ¢ Communication systems
¢ Low AM/FM noise and harmonics ¢ Radar systems

¢ High frequency and power stability

DESCRIPTION:

SOL series volume production oscillators utilize either high performance GaAs Gunn diode
with dielectric resonators to yield excellent phase noise and stability. These oscillators ar
ity. The oscillators are generally designed and manufactured for fixed frequency applicati
mechanically tuning the provided self-locking screw. While the below standard mog
are also available.

CATALOG MODELS:

wgh Q cavity designs or state-of-the-art FET devices

wg \Vith extremely high frequency and power stabil-
e frequency adjustments can be achieved by
for imgediate production release, custom models

N

S N PN
X Ka Ka
WR-90 WR-28 WR-28
9.375 35.000 35.000
10 10 20
£500 £500
: 20 20
KHz offset)

o - 03 03
3 - 0.03 0.03
- +55 +5.5
250 850
| outine & OL-AL OL-AL

CUSTOM MODELS:

SAGE Millimeter’s volume production oscillator model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SOL-FONPP - CO - XY

FON is the center frequency in MHz x 10N. For example: 37.0 GHz = 373

PP is the output power in dBm. For example: 23 dBm = 23

CO is the RF output connector type. For example: WR-28 = 28

Xis the oscillator type. "D" is for dielectric resonator oscillator and "G" is for Gunn oscillator.
Y is for factory reserve.

Example: SOL-37320-28-G1 is a Gunn diode-based volume production oscillator with a center frequency of 37 GHz and an output power of 20 dBm. The oscillator has a
WR-28 waveguide at the RF output port. “1” is a factory assigned number.
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Dielectric Resonator Oscillators, SOD Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 2 to 40 GHz ¢ Communication links

¢ Mechanically and electrically tunable ¢ Radar systems

4 Low phase noise and harmonics 4 Transmitters and receivers
¢ High frequency stability

DESCRIPTION:

SOD series dielectric resonator oscillators (DRO) are free running oscillators that utilize state-of-the-art planar circuits, three-terminal devices and die-
lectric resonator technology to generate high-quality microwave signals with excellent frequency stability. In addition, these oscillators are equipped
with an internal voltage regulator that further improves the frequency stability by isolating the external bias pushing and modulation. In general, these
oscillators are fixed. However, a small mechanical or electrical tuning range can be achieved by use of a self-locking screw or an integrated Varactor
diode.

The standard offering covers the frequency range of 2 to 40 GHz. While standard models @r ipoed with female SMA and K connectors at the RF
port, other RF interface options are also available.

ELECTRICAL SPECIFICATIONS:

Frequency Range (GHz) 20t08.0 ; 26.5t0 40.0

Output Power Range (dBm) 10 to 27 10i0'23 10 to 23

Harmonics (dBc) -25 -20 -20
Spurious (dBc) -65 -65
Phase Noise (dBc/Hz @ 10 KHz'Offset) -75 -70
Mechanical Tuning Range (MHz) . . +1510 +25.0
Optional Electrical Tuning Range(MHz) ) +8.0 +10.0
Optional Electrical Tuning Voltage (Volts) 0 t0 10 0to 10
Frequency Stability (ppm/°C) - 0 +2.0 +3.0 +3.0 +3.0
Power Stability (dB/°C) ) -0.01 -0.02 -0.02 -0.02
Bias Voltage/Current Range (VoltS/Amps) @ +12/50 - 150 +12/50 - 200 +12/50 - 200 +12/100 - 200

_ D@&—VC OD-FX,0D-VX  0OD-F6,0D-v6  oD-FKICDNKE BOBFAICEONVA

Note: Standard DROs do not feature an eIectricaIIyt&lble component. Electrically tunable DROs are offered as dielectric resonator Varactor con-
trolled oscillators (DRVCO).

CUSTOM MODELS:

SAGE Millimeter’s dielectric resonator oscillator model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SOD - FON BWN PP - CO - XY

FON is the center frequency in MHz x 10N. For example: 37.0 GHz = 373

BWN is the mechanical tuning bandwidth in MHz x 10N. For example: 10 MHz = 011

PP is the output power in dBm. For example: 23 dBm = 23

CO is the RF output connector type. For example: WR-28 = 28

X is the oscillator type. "S" is for standard, "V" is for Varactor tuned and "C" is for custom.
Y is for factory reserve.

Example: SOD-37302120-28-V1 is a dielectric resonator, Varactor tuned oscillator with a center frequency of 37 GHz, a tuning bandwidth of =10 MHz and an output power
of 20 dBm. The oscillator has a WR-28 waveguide at the RF output port. “1” is a factory assigned number.
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Phase Locked Oscillators, SOP Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 2 to 110 GHz ¢ Communication links

¢ Internal or external reference ¢ Radar systems

¢ Low phase noise and harmonics ¢ Transmitter and receivers
DESCRIPTION:

SOP series phase locked oscillators (PLO) utilize state-of-the-art planar circuits, three-terminal devices and dielectric resonator technology to generate
high-quality microwave signals at lower frequencies. Frequency multipliers, amplifiers and filters are used to extend the low frequencies for higher fre-
guency requirements. The standard offering covers the frequency range of 2 to 110 GHz and provides both internal and external reference options.
The frequency stability and phase noise are dependent on the oscillator reference type. The data given below are typical and for reference only.

Frequency Range (GHz) 2.0t08.0 8.0t0 12.0 120t0 80 | "~0t0265 40.0 to 110.0

10 to 27 10 to 25 10to 23 10to 23

X

-90 -85
Phase Noise (dBc/Hz @ 10 KHZIOffSet)? i S "+ 20, % + 3 dB, where Njis an integer = Fo/Fs
External Reference Frequency/Power PO to 5 z,#3.0 to +10 dBm
Locking Indicator ) igh :Med and TTL Low = Unlocked
Frequency Stability (ppm/°C)* . .0 +5.0 +5.0 +5.0
Power Stability (dB/°C) . @ -0.02 -0.02 -0.03 -0.03
Bias Voltage (Volts) +12 +12 +12 +12
Bias Current Range (mA) 250 250 to 750 250 to 900 250 to 1,000 500 to 1,500

{QOP»EX OP-16, OP-E6  OP-IK, OP-EK  OP-IA, OP-EA  OP-IM, OP-EM

Q

d PLOs only.

ELECTRICAL SPECIFICATIONS:

Note: 1) The phase noise given is for internadfy re
2) The phase noise at <100 KHz offset@ ernally referenced PLO is dependent on the phase noise of the reference source as shown
in the formula above. However, the phaJ€ noise at >100 KHz offset is independent of the reference source.
3) The frequency of standard internally referenced PLOs is 100 MHz.
4) The frequency stability given is for internaily referenced PLOs only.

CUSTOM MODELS:

SAGE Millimeter’'s phase locked oscillator model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SOP - FON RON PP - CO - XY

FON is the highest fixed frequency in MHz x 10N. For example: 37.0 GHz = 373
RON is the reference frequency in MHz x 10N. For example: 100 MHz = 101

PP is the output power in dBm. For example: 23 dBm = 23

CO is the RF output connector type. For example: WR-28 = 28

X is the reference type. "E" is externally referenced and "I" is internally referenced.
Y is for factory reserve.

Example: SOP-37310120-28-I1 is an internally referenced, phase locked oscillator with a center frequency of 37 GHz, a reference frequency of 100 MHz and an output
power of 20 dBm. The oscillator has a WR-28 waveguide at the RF output port. “1” is a factory assigned number.
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Oscillator Application Notes

Microwave and millimeterwave oscillators are large signal devices. Therefore, the semiconductor devices used to generate the signal in oscillators operate in a nonlinear
mode. An oscillator is such a key component in any electronics system that its quality determines the system’s performance. While three terminal device-based oscillators
have recently become advanced in microwave frequencies, Gunn diode, two terminal device-based oscillators are still common in higher microwave and millimeterwave
frequencies. The followings are concepts, terms and definitions that are widely used and accepted in the industry.

Fundamental Oscillator:

A fundamental oscillator is an oscillator with an output frequency that is the same as the oscillating frequency, such that there is no frequency dividing and multi-
plying within the circuits.

Second Harmonic Oscillator:

A second harmonic oscillator suppresses its fundamental oscillating frequency for output and extracts and optimizes the second harmonic of its oscillating
frequency for output. Second harmonic oscillators are mainly used at higher microwave and millimeterwave frequencies to expand the device’s operating
frequency range.

Frequency Tuning Rate:

Frequency tuning rate is also referred to as frequency tuning speed or frequency hopping rate. This is used to characterize the frequency changing speed of
the oscillator.

Frequency Tuning Sensitivity:

Frequency tuning sensitivity is used to characterize the frequency tuning slope of an electr
Frequency Modulation Deviation Stability:

Frequency modulation deviation stability is used to characterize an electrically i ' unin tivity stability over temperature, which is
important for any communication and radar system.
Frequency Pushing: \QJ

Frequency pushing is the change in output frequency caused by bj V. It 15%) referred to as bias tuning.

Frequency Pulling:

Frequency pulling is used to characterize the load capack
given VSWR load. In general, the smaller the change,

n sp@a frequency change caused by the 360° phase change of a

Frequency Stability:
Frequency stability is the output frequency stabilit
Power Stability:
Power stability is the output powe
AM Noise:
AM noise is the signal’'s amplitude fluct yr jiger due %ﬁﬁtude modulation.
N

Phase Noise:

Phase noise is the signal’s phase fluctuation O &y due to phase modulation. It is widely used to describe the characteristic randomness of an oscillator’s
frequency stability.

Spectral Purity:
Spectral purity refers to the ratio of signal power to phase-noise sideband power.
Short term and Long-term Frequency Stabilities:

Short-term frequency stability characterizes frequency changes from the nominal frequency that occur over a duration of less than a few seconds, while long-
term frequency stability characterizes the aging process of circuit elements and materials and is usually expressed in terms of parts per million (PPM) per hour,
day, week, month or year.

Harmonics:

Due to the nonlinear characteristics of semiconductor devices, oscillators will generate the desired frequency as well as other undesired frequency components.
The harmonics of an oscillator are the integer frequency components of the desired frequency, generally specified in dBc.

Spurious:
Spurious are frequency components other than harmonics and the desired frequency, generally specified in dBc.
Microphonics:

Microphonics is a phenomenon where the oscillator transforms mechanical impacts or vibrations into an undesired output frequency or power variation. It is
mainly caused by the instability of the oscillator's mechanical configuration. Microphonics is one of the biggest issues with Gunn and dielectric resonator
oscillators, but SAGE has been able to greatly reduced this problem with its improved mechanical designs.
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Doppler Sensor Modules, SSM Series

FEATURES: APPLICATIONS:
¢ CW mode operation ¢  Traffic radar systems

¢ Low RF power output ¢ Automatic door openers

¢ Low harmonic emissions ¢ Dual mode security systems
¢ Production ready for K Band ¢ Automatic production lines
¢ Low cost

DESCRIPTION:

SSM series Doppler sensor modules are speed sensors that are designed and manufactured tgmeasure the speed and direction of moving objects.
The operating frequency for these sensors is at 24, 76.5 and 95 GHz; the RF interface is a WR-42, WR-12 and WR-10 waveguide, respec-
tively. The sensor modules support a TE10 mode operation and are configured with a T/R ingle or I/Q receiver and a transmitter/receiver
oscillator in an integrated package. Models with an I/Q receiver can detect the speed and ing targets simultaneously. While three cata-
log models with a single receiver are listed below, additional models, such as thosegligh an n be found on the website. In addition, cus-
tom models are available to meet unique application needs.

CATALOG MODELS:

Model Number SSM-94310-S1

wR-1o
O

Y00 meters for radar cross section 2 meter?

S

Detection Range (Typ)
r, antenna type and radar DSP scheme dependent)

IF Frequency Range (Min) DC to 100 MHz DC to 100 MHz

IF Offset Voltage (Typ) : +0.1 Vpe +0.1 Vpc

Frequency Stability (Max) -4.0 MHz/°C -5.0 MHz/°C
Power Stability (Max) & dB/°C -0.03 dB/°C -0.03 dB/°C
Bias Voltage (Vpc, Typ) +4.5 to +6.0 +4.5 to +5.0 +4.5 to +5.0

Bias Current (mA, Typ) 150 to 250 650 to 850 650 to 850
Temperature Range (°C) -40 to +85 -0 to +50 -0 to +50

CUSTOM MODELS:

SAGE Millimeter’'s Doppler sensor module model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SSM - FON PP - XY

FON is the center frequency in MHz x 10N. For example: 24.0 GHz = 243

PP is the output power in dBm. For example: 5 dBm = 05

X is the sensor type. "S" is for non-directional single channel and "D" is for directional dual channel, i.e., I/Q receiver.
Y is for factory reserve.

Example: SSM-24303-D1 is a dual channel Doppler sensor module with a center frequency at 24.15 GHz and an output power of 3 dBm. The sensor module is equipped
with an 1/Q receiver. “1” is a factory assigned number.
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Ranging Sensor Modules, SSP Series

FEATURES: APPLICATIONS:
¢ FMCW mode operation ¢ Traffic radar systems

¢ Low RF power output ¢ Automatic door openers

¢ Low harmonic emissions ¢ Dual mode security systems
¢ Production ready for K Band ¢ Automatic production lines
¢ Low cost

DESCRIPTION:

SSP series ranging sensor modules are designed and manufactured to measure the distance
for these sensors is at 24, 76.5 and 95 GHz; the RF interface is a standard WR-42, WR-12

Qd direction of moving targets. The operating frequency
-10 waveguide, respectively. The sensor modules
ransmitter/receiver oscillator in an integrated
package. Models with an I/Q receiver can detect the distance and direction of moving targ I sly. While three catalog models with single
receiver are listed below, additional models, such as those with an 1/Q receiver can e. In addition, custom models are available
to meet unique application needs.

CATALOG MODELS:

Model Number SSP-24307-S1-1

RF Connector %
| =
Q" 0

{8000 meters for radar cross section 2 meter?

SSP-94310-S1

WR-10
00 94.000

S

Detection Range (Typ)
er, antenna type and radar DSP scheme dependent)

IF Frequency Range (Min) " DC to 100 MHz DC to 100 MHz

IF Offset Voltage (Typ) . +0.1 Vpc +0.1 Ve

Frequency Stability (Max) -4.0 MHz/°C -5.0 MHz/°C
Power Stability (Max) & dB/°C -0.03 dB/°C -0.03 dB/°C
Bias Voltage (Vpc, Typ) +4.5 to +6.0 +4.5 to +5.0 +4.5 to +5.0

Bias Current (mA, Typ) 150 to 250 650 to 850 650 to 850
Temperature Range (°C) -40 to +85 -0 to +50 -0 to +50

CUSTOM MODELS:

SAGE Millimeter’s ranging sensor module model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SSP - FON PP - XY

FON is the center frequency in MHz x 10N. For example: 24.0 GHz = 243

PP is the output power in dBm. For example: 5 dBm = 05

X is the sensor type. "S" is for non-directional single channel and "D" is for directional dual channel, i.e., I/Q receiver.
Y is for factory reserve.

Example: SSP-24303-D1 is a dual channel ranging sensor module with a center frequency at 24.15 GHz and an output power of 3 dBm. The sensor module is equipped
with an 1/Q receiver. “1” is a factory assigned number.
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Speed Sensor Heads, SSS Series

FEATURES: APPLICATIONS:

4 CW and pulse mode operation ¢ Police radar systems

4 Various antenna types ¢ Traffic monitoring systems

4 Low flick noise and high sensitivity ¢ Microwave fence

4 Low harmonic emission ¢ Military surveillance systems
4 FCC Part 15 compliant

DESCRIPTION:

SSS series speed sensor heads
and direction detection. The spe
The antenna and sensor module
crostrip array, are offered for inte
configured with a T/R diplexer, a
detect the speed and direction o
tom models are available to mee

| for long range motion, speed
sHz and 35 GHz, respectively.
orn, lens corrected and mi-
ions. The sensor modules are
hdels with an I/Q receiver can
rations and specifications, cus-

CATALOG MODELS (KB

|
Lens Corrected Microstrip Array Microstrip Array Microstrip Array S
Circular Linear Linear Linear
12°(H) x 1 4.6°(H) x 6.8°(V)  4.6°(HIX15°(V) " | 4:6°(H) X 15°(V)
24.125 . . 24.125 24.125 24.125

10.0 %.o 7.0 7.0 7.0 7.0

N/A % 100° N/A 60 to 120° N/A 60 to 120°

N/A Oto2dB N/A 0to2dB N/A 0to2dB

Up to 4,000 meters for radar cross section 2 meter? (IF amplifier performance and radar DSP scheme dependent)
DCto10MHz  DCto10MHz  DCtol0MHz  DCto10MHz  DCtol0MHz  DC to 10 MHz
0.2t0+0.2 -0.2t0 +0.2 -0.510-1.0 -0.51t0 -1.0 -0.510 -1.0 -0.510-1.0
-0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C
-0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C
+4.510 6.0 +4.5106.0 +4.5 10 6.0 +4.5106.0 +4.5 10 6.0 +4.5 10 6.0

150 to 250 150 to 250 150 to 250 150 to 250 150 to 250 150 to 250

-40 to +80 -40 to +80 -40 to +80 -40 to +80 -40 to +80 -40 to +80
SS-LK SS-LK-D SS-MK-1 SS-MK-1 SS-MK-2 SS-MK-2
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CATALOG MODELS (Ka Band):

Model Number SSS-35310-2 S$8S-35310-22L-D1 | SSS-35307-20M-S1 | SSS-35307-20M-D1 | SSS-35307-19M-S1 | SSS-35307-19M-D1

Antenna Type Lens Corrected Lens Corrected Microstrip Array Microstrip Array Microstrip Array Microstrip Array

Antenna Polarization Circular Circular Linear Linear Linear Linear
PN SREEU el 12°(H) x 12°(V)  12°(H) x 12°(V)  12°(H)x 12°(V)  12°(H) x 12°(V)  4.6°(H) x 15°(V)  4.6°(H) x 15°(V)
Antenna Gain (dBi) 22 22 20 20 19 19
Antenna Side Lobes (dBc) 20 20 18 18 18 18

TX Freguency (GHz) 35.0 35.0 35.0 35.0 35.0 35.0

TX Power (dBm, Typ) 10.0 10.0 7.0 7.0 7.0 7.0
Receiver 1/Q Phase A N/A 80 to 100° N/A 60 to 120° N/A 60 to 120°
Receiver 1/Q Amplitude A N/A 0to2dB N/A Oto2dB N/A Oto2dB

Detection Range Up to 4,000 meters for radar cross section 2 meter? (IF ampliger performance and radar DSP scheme dependent)

IF Frequency (MHz, Min) DC to 10 MHz DC to 10 MHz DC to 10 MHz DC 10 10 MHz DC to 10 MHz DC to 10 MHz

IF Offset Voltage (Vpc) -0.2 to +0.2 -0.2 to +0.2 -0.5t0-1.0 -0.5t0-1.0 -0.5t0-1.0
Frequency Stability -0.4 MHz/°C -0.4 MHz/°C -0.4 MHz/°C -0.4 MHz/°C
Power Stability -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C
Bias Voltage (Vpc, Typ) +5.0to +5.5 +5.0to +5.5 + +5.0t0 +5.5 +5.0 to +5.5
Bias Current (mA, Typ) 250 to 350 250 to 350 xo 250 to 350 250 to 350
Temperature Range (°C) -40 to +80 -40 to +8 to +80 -40 to +80 -40 to +80
SS-LA SS-LA-D \ S-MA-20D SS-MA-25 SS-MA-25D

CUSTOM MODELS:

SAGE Millimeter’s speed sensor
own model numbers accordingly

SSS - FON PP - AGA -

S

the format and specify their

FON is the center freqt
PP is the output powe
AG is the antenna gail

A is the antenna type. “M” is for microstrip array.

X is the sensor type. " eceiver.
Y is for factory reserve
Example: SSS-77310-25L-D1is a du 1. The speed sensor head is

equipped with a 25 dBi gain lens corrected antenna and an I/Q receiver. “1” is a factory assigned number.
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Ranging Sensor Heads, SSD Series

FEATURES:

FMCW mode operation

High sensitivity

Various antenna types

Low flick noise and high sensitivity
Low harmonic emission

L R R 2R 2R 4

DESCRIPTION:

SSD series ranging sensor heac
stationary target measurement. -
spectively. The antenna and ser
and microstrip array, are offered
ules are configured with a T/R d
ceiver can detect the speed, ran
custom models are available to 1

CATALOG MODELS (KB

Model Number I

@ é&&
@ S
c\a

APPLICATIONS:

¢ Traffic monitoring systems
¢ True ranging radar systems
¢ Automotive radar systems
¢ Automatic production lines

actured for long range moving or
24.125 GHz and 35 GHz, re-

, such as horn, lens corrected
ipplications. The sensor mod-
kage. Models with an 1/Q re-
gurations and specifications,

4303-25M-S1 | SSD-24303-25M-D1

Lens Corrected ed r%ray Microstrip Array Microstrip Array Microstrip Array
Circular r Qﬁr Linear lLinear Linear
12°(H) x 12°(H) ) 6%) x6.8°(V)  4.6°(H)x6.8°(V)  4.6°(H)x a5 FA6e(H) X 15°(V)
22 c 27 27 25 25

20 * 18 18 18 18
24.125 & 24.125 24.125 24.125 24.125

| TXPower @Bm) | 7.0 i&ﬂ 3.0 3.0 3.0 3.0

50 to 100 @o 100 50 to 100 50 to 100 50 to 100 50 to 100
0to 20 0to 20 0to 20 0to 20 010 20 0to 20
N/A 80 t0 100° N/A 60 t0 120° N/A 60 to 120°
N/A 0to2dB N/A 0to2dB N/A 0to2dB
Up to 4,000 meters for radar cross section 2 meter? (IF amplifier performance and radar DSP scheme dependent)
DC to 10 MHz DC to 10 MHz DC to 10 MHz DC to 10 MHz DC to 10 MHz DC to 10 MHz
-0.1100.1 -0.1100.1 -0.51t0-1.0 -0.51t0-1.0 -0.51t0-1.0 -0.510 -1.0
-0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C -0.8 MHz/°C
-0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C
+4.510 6.0 +4.510 6.0 +4.510 6.0 +4.510 6.0 +4.510 6.0 +4.510 6.0
150 to 250 150 to 250 150 to 250 150 to 250 150 to 250 150 to 250
SD-LK SD-LK-22D SD-MK-27 SD-MK-27 SD-MK-25 SD-MK-25
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CATALOG MODELS (Ka

Band):

Model Number SSD-35310-22L-S1 | SSD-35310-22L-D1 | SSD-35307-20M-S1 | SSD-35307-20M-D1 | SSD-35307-19M-S1 | SSD-35307-19M-D1

Lens Corrected Lens Corrected Microstrip Array Microstrip Array Microstrip Array Microstrip Array
Circular Circular Linear Linear Linear Linear
12°(H) x 12°(V)  12°(H) x 12°(V)  12°(H)x 12°(V)  12°(H) x 12°(V)  4.6°(H) x 15°(V)  4.6°(H) x 15°(V)
22 22 20 20 19 19

20 20 18 18 18 18

35.0 35.0 35.0 35.0 35.0 35.0

10.0 10.0 7.0 7.0 7.0 7.0

50 to 100 50 to 100 50 to 100 50 to 100 50 to 100 50 to 100
0to 20 0to 20 0to 20 0to 20 0to 20 0to 20
N/A 80 to 100° N/A 60 to 120° N/A 60 to 120°
N/A 0to2dB N/A to 2 dB N/A 0to2dB

Up to 4,000 meters for radar cross section 2 meter? (IF erformance and radar DSP scheme dependent)
DC to 10 MHz DC to 10 MHz DC to 10 MHz DC 10 10 MHz DC to 10 MHz
0.1t00.1 -0.1t00.1 0510 -1.0 -0.5t0-1.0
-0.4 MHz/°C -0.4 MHz/°C -0.4 MHz/°C -0.4 MHz/°C
-0.03 dB/°C -0.03 dB/°C -0.03 dB/°C -0.03 dB/°C
+5.0 t0 +5.5 +5.0t0 +5.5 +5.01t0 +5.5 +5.010 +5.5
250 to 350 250 to 350 250 to 350 250 to 350

[ outine | SD-LA SD-LA- A-20D SD-MA-25 SD-MA-25D

CUSTOM MODELS:

S

SAGE Millimeter’s ranging sensc
own model numbers accordingly

SSD - FON PP - AG A

FON is the center freqt
PP is the output powe
AG is the antenna gail
A is the antenna type.
X is the sensor type. "
Y is for factory reserve

Example: SSD-35320-22L-D1is a du
equipped with a 22 dBi gain lens corr

o the format and specify their

“M” is for microstrip array.
eceiver.

. The ranging sensor head is
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Receiver Subassemblies and Modules, SSR Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Custom design ¢ Radio systems

4 High performance ¢ Radar systems
DESCRIPTION:

SSR series receiver subassemblies and modules are offered within the frequency range of 18 to 110 GHz. Due to differing requirements for each sys-
tem application, most receiver subassemblies and modules are custom models. Since SAGE Millimeter has an extensive in-house design and manu-
facturing capability for passive and active components, various receiver assemblies and modules can he offered to meet unique requirements. Com-
mon frequency bands are K, Ka, Q, V, E and W bands. Typical specifications are listed below.

TYPICAL SPECIFICATIONS:

Parameters Specifications “achnical Remarks

Frequency Range 18.0 t0 110.0 GHz |e. Specify when ordering.

Noise Figure Range 2.0t0 6.0 dB ENcy. when ordering.

e a@. Specify when ordering.
erin%
t o%ystem.

Local Oscillator Frequency Range 9.0 to 110.0 gz 5 gt) the down-converter type.
nt o

Linear Gain Range 20 to 60 dB
Gain Flatness +1.0to £3.0dB
Output Pygg (Typ) 0 dBm

Local Oscillator Type Free running or PLO

.
L
CEIETIr
e Ganrree [
(onrares
loamaraton [
o ctiore |
L ot oy i
S Joo satmrromrras
Lo ot o[
oo rsion ) [

Local Oscillator Power Range 0to 16 Dep n the down-converter type.

Local Oscillator Rejection 20 to 40 dB @'rejection values are available. Specify\when ordering:
Harmonics Rejection (Typ) ecify when ordering.
Spurious (Typ) e Specify when ordering.
Port Return Loss (Typ) Specify when ordering.
Temperature Performance
Power Supply i Q
Connector Type Variou/x

Mechanical Dimensions Various

Gain and noise figure versus temperature. Specify when ordering:
Specify when ordering.

Specify when ordering.

Specify when ordering.

Environmental Various Specify when ordering.

MODEL NUMBERS:

SAGE Millimeter’s receiver subassembly and module model numbers are configured per the following format. Customers may refer to the format and
specify their own model numbers accordingly when placing an order.

SSR - FON BWN NF GG - CR - XY

FON is the center frequency in MHz x 10N. For example: 26.0 GHz = 263

BWN is the operating bandwidth in MHz x 10N. For example: 100 MHz = 012

NF is the noise figure in 1/10 dB. For example: 3.0 dB = 30

GG is the linear gain in dB. For example: 45 dB = 45

CR is the receiver port connector type. For example: WR-42 = 42

X is the receiver type. “S” is for standard, “B” is for breadboard and “M” is for integrated module.
Y is for factory reserve.

Example: SSR-2630123045-42-M1 is an integrated receiver module with a center frequency of 26 GHz, a bandwidth of 100 MHz, a noise figure of 3 dB and a gain of 45 dB.
The module has a WR-42 waveguide for the receiver port. “1” is a factory assigned number.
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Transmitter Subassemblies and Modules, SST Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Custom design ¢ Radio systems

4 High performance ¢ Radar systems
DESCRIPTION:

SST series transmitter subassemblies and modules are offered within the frequency range of 18 to 110 GHz. Due to differing requirements for each
system application, most transmitter subassemblies and modules are custom models. Since SAGE Millimeter has an extensive in-house design and
manufacturing capability for passive and active components, various transmitter assemblies and modules can be offered to meet unique requirements.
Common frequency bands are K, Ka, Q, V, E and W bands. Typical specifications are listed below.

TYPICAL SPECIFICATIONS:

Frequency Range 18.0t0 110.0 GHz Other pvailable. Specify when ordering.
Output Py Range 20 to 40 dBm > @ify \when ordering.
Linear Gain Range 20 to 60 dB j 'Q‘Je. pecify when ordering.
Gain Flatness +1.0to £3.0dB

Gain Control (Typ) 30 dB
Local Oscillator Type Free running or PLQ

Parameters

Local Oscillator Frequency Range 9.0t0110.0 G upconverter type.

Local Oscillator Power Range 0to 16 dB n the upconverter type.

e
Oseeiﬂection values are available. Specifyfwhen ordering:

Local Oscillator Rejection 20 to 4

IF Input or higher is available.

Harmonics Rejection (Typ) o%)ecify when ordering.
Spurious (Typ) Specify when ordering.
Port Return Loss (Typ) Specify when ordering.

/A'@PMP,/AT Gain and P,4s versus temperature. Specify when ordering.

Vario\(o Specify when ordering.
S

Temperature Performance

Power Supply

Connector Type Variou Specify when ordering.

Mechanical Dimensions Various Specify when ordering.

Environmental Various Specify when ordering.

MODEL NUMBERS:

SAGE Millimeter’s transmitter subassembly and module model numbers are configured per the following format. Customers may refer to the format
and specify their own model numbers accordingly when placing an order.

SST - FON BWN P1 GG - CT - XY

FON is the center frequency in MHz x 10N. For example: 38.0 GHz = 383

BWN is the operating bandwidth in MHz x 10N. For example: 200 MHz = 022

P1 is the output P,4s in dBm. For example: 30 dBm = 30

GG is the linear gain in dB. For example: 45 dB = 45

CT is the transmitter port connector type. For example: WR-28 = 28

X is the transmitter type. “S” is for standard, “B” is for breadboard and “M” is for integrated module.
Y is for factory reserve.

Example: SST-3830223045-28-M1 is an integrated transmitter module with a center frequency of 38 GHz, a bandwidth of 200 MHz, an output P14z of 30 dBm, and a gain of
45 dB. The module has a WR-28 waveguide for the transmitter port. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Transceiver Subassemblies and Modules, SSC Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Custom design ¢ Radio systems

4 High performance ¢ Radar systems
DESCRIPTION:

SSC series transceiver subassemblies and modules are offered within the frequency range of 18 to 110 GHz. Due to differing requirements for each
system application, most transceiver subassemblies and modules are custom models. Since SAGE Millimeter has an extensive in-house design and
manufacturing capability for passive and active components, various transceiver assemblies and modules can be offered to meet unigue requirements.
Common frequency bands are K, Ka, Q, V, E and W bands. Typical specifications are listed below.

TYPICAL SPECIFICATIONS:

Parameters Specifications "TechnicalRemarks

Frequency Range 18.0t0 110.0 GHz 2 Loes are available. Specify when ordering.
Noise Figure Range, RX 2.0t0 6.0 dB
Output Py4p Range, TX 20 to 40 dBm
Linear Gain, TX & RX 20 to 60 dB

Gain Flatness +1.0to £3.0dB
30 dB

quency. Specify when ordering.

le. Specify when ordering.
llable. Specify when ordering.

wh
eﬁ?ﬁ olathe system.
end®nt on the upconverter type.

@pendent on the upconverter types

(9}
1=
E)
0

Local Oscillator Type Free running or PLO

Local Oscillator Frequency Range 9.0 t0 110.0 GHz

Local Oscillator Power Range! 0 to 16 dBm

9)]
ocaosatao e
Loca OsllatorFroquency FAiGEN
Cocal osltatr Power Rargo

S [ isosieoramion L
TP
ameies reeior o [

Harmonics Rejection (Typ) - Specify when ordering.

Local Oscillator Rejection 20 to 40 ther rejection values are available. Specify when ordering. S

IF Input, TX Single-ended |

QPSK or higher is available.

Spurious (Typ) Specify when ordering.
Port Return Loss (Typ)
Temperature Performance - AT,@T and AP,4/AT

Power Supply ious /\Q

Specify when ordering.
Gain, NF and P,4g versus temperature. Specify:when ordering.

Specify when ordering.

Connector Type Various Specify when ordering.

Mechanical Dimensions Various Specify when ordering.
Environmental Various Specify when ordering.
MODEL NUMBERS:

SAGE Millimeter’s transceiver subassembly and module model numbers are configured per the following format. Customers may refer to the format
and specify their own model numbers accordingly when placing an order.

SSC - FRN FTN NF P1 - CR CT - XY

FRN is the receiver center frequency in MHz x 10N. For example: 21.0 GHz = 213

FTN is the transmitter center frequency in MHz x 10N. For example: 30.0 GHz = 303

NF is the receiver noise figure in 1/10 dB. For example: 4.5 dB = 45

P1 is the transmitter output P45 in dBm. For example: 30 dBm = 30

CR is the receiver port connector type. For example: WR-42 = 42

CT is the transmitter port connector type. For example: WR-28 = 28

X is the transceiver type. “S” is for standard, “B” is for breadboard and “M” is for integrated module.
Y is for factory reserve.

Example: SSC-2133034530-4228-M1 is an integrated transceiver module with an RX center frequency of 21 GHz, a TX center frequency of 30 GHz, an RX noise figure of
4.5 dB and a TX output P1gs of 30 dBm. The RX connector is a WR-42 waveguide and the TX connector is a WR-28 waveguide. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Subassemblies and Modules Application Notes

Microwave and millimeterwave subassemblies and modules are divided into two main categories: radar sensors and communication transceiver mod-
ules. Since a lot of information pertaining to communication systems has become public knowledge, the application notes in this section will only focus

on radar sensors.

The word “RADAR” stood for RAdio Detection And Ranging and now refers to a system that uses radio waves to detect and evaluate objects. Radar
systems were initially invented for military applications but are now being used in a variety of commercial and industrial applications.

Radar Basis:
B PG, A, 0 F*

The radar equation is expressed as the following: Pr=———m—mus—r
(4m)’R{R}

Where: Pris the power returning to the receiving antenna
Pt is the transmitting power
Gt is the gain of the transmitting antenna
Ar is the effective aperture (area) of the receiving antenna
0 is the radar cross section of the target
F is the pattern propagation factor
Rt is the distance from the transmitter to the target
Rr is the distance from the target to the receiver

In the common case where the transmitter and receiver share an antenn r samaipoint, the radar equation can be simplified to

the following equation if the effective aperture is “1”: &

%\

From the above, one can see that the relationship b nceis 1/R* i.e., every 12 dB increase will double

the range.

S

S Doppler Radar:

Doppler radar is based on the Doppler €ffe
Doppler shift is expressed by the equation:

Where: Fgeis the transmitted freq
C is the speed of light (3 x 1
V is the target's speed in me
O is the angle between the mov arget and radar beam. Two extremes are 1) no Doppler shift when the moving target’s
direction and radar beam are perpendicular (6=90°) and 2) Fd = 2 V Fge/ C, when the moving target’s direction and radar beam

are parallel or © is really small (0 to 10°).

Some Doppler Shifts (Intermediate Frequency) in common microwave bands are listed in the table below.

Transmitting Frequency 9.375 (GHz) 24.150 (GHz) 35.500 (GHz)

Target Speed (Km/hr) 5/100/300/1,000 5/100/300/1,000 5/100/300/1,000
Doppler Shift or IF (Hz) 87/1736/5,208/17,361 224/4,472/13,416/44,722 328/6,574/19,722/65,740

Doppler Directional Radar:

Doppler directional radar is used to measure a moving target’s speed and direction. There are various ways to detect a moving target’s
direction. The directional sensors offered in this catalog are based on a phase detector or I/Q mixer approach.

FMCW Ranging Radar:

Ranging radar is used to measure the distance between a radar and the target. There are several ways to measure a target’s distance. The
ranging sensors offered in this catalog are based on a continuous frequency modulation (FMCW) approach.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Fixed and Level Setting Full Band Attenuators, STA Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 140 GHz ¢ Testlabs

4  Full band operations ¢ Instrumentation
4 High attenuation accuracy ¢ Subassemblies
4 Instrumentation grade

DESCRIPTION:

STA series full band attenuators programmable. These attenua-
tors are offered to cover the freq

1sertion loss of these attenua-
nd the attenuation range of level
| for signal attenuation when

Fixed and level setting attenuatc
tors is dependent on the frequer
setting attenuators is adjustable
accuracy is not a focus.

Model Number

I STA-AT-10-F2 | STA-AT-08-F2

WR-12 WR-10 WR-08

>
3
b
-
o
®
4
o
v}
m
-
(%}
Hi
A X

Waveguide Size WR-42 WR-28

| Waveguide Size |

18010265 26.51t040.0 0750 60.0t090.0 | 75.0t0110.0 90.0 to 140.0

I Waveguide Band

0.2 0.4 0.4 0.5 0.6

s 1.2:1 1.2:1 1211 1211

T 0.75 0.50 0.50 0.50 0.50 T

Insertion Length (7) 40 2.5 215 2.5 25

TA-FK TA-FV TA-FE TA-FW TA-FF

Note: The “AT” in the model nun uide attenuator with a 6 dB at-

tenuation value.

Model Number o mmmmnﬁﬁd STAS0-10-M2 | STA-30-08-M2

Waveguide Size WR-42 WR-28 WR-22 WR-19 WR-15 WR-12 WR-10 WR-08
Frequency (GHz) 18.0to 26.5 26.5t040.0 33.0t050.0 40.0t060.0 50.0to75.0 60.0t090.0 75.0t0110.0 90.0to 140.0
Attenuation (dB) 0 to 30 dB, Full Waveguide Band

Insertion Loss (dB) 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.6
VSWR 1.15:1 1.15:1 1.15:1 1.2:1 1.2:1 1.2:1 1.2:1 1.2:1
Power Handling (W) 1.00 1.00 0.75 0.50 0.50 0.50 0.50 0.50
Insertion Length (*) 4.0 B85 B85 85 2.5 25 285 2.5
TA-MK TA-MA TA-MQ TA-MU TA-MV TA-ME TA-MW TA-MF

>
|
b
—
O
®
=<
O
o
m
-
n
/':
FB

Note: The standard level setting attenuators are equipped with a micrometer.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Direct Reading and Programmable Full Band Attenuators, STA Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 18 to 140 GHz 4 Testlabs

4  Full band operations ¢ Instrumentation
4 High attenuation accuracy 4 Subassemblies
4 Instrumentation grade

DESCRIPTION:

Direct reading and programmable attenuators are constructed with a precision, resistive rotary vane in a circular waveguide. The operating mode of the
attenuators is the circular waveguide, TE11 mode. Unlike fixed and level setting attenuators, the attenuation value and phase shift of these attenuators
are independent of the frequenc

The direct reading attenuator us
broadband direct reading of atte

aveguide systems when a

The programmable attenuator is
are used for manual operations,
ideal in ATE systems where the

ED indicator on the front panel
> programmable attenuator is

’}«H;kf
CATALOG MODELS (Dire \\K/
w
NG | 5711101 | 5102001
Waveguide Size WR-42 WR-28 1? WR-12 WR-10 WR-08

Frequency (GHz) 18.0t0 26.5 26.51040.0 N tosf5.0 60.01t090.0 75.0t0110.0 90.0to 140.0

W\re/guide Band

@ichever is larger, up to 40 dB.

Attenuation Range

Attenuation Accuracy

Insertion Loss (dB) 0.7 0.7 0.8 0.9
VSWR 1.3:1 1.3:1 1.3:1 131
Power Handling (W) 0.4 0.4 0.3 0.3
Insertion Length (7) 4.36 3.86 3.79 3.78
Outline & A-DK . TA-DV TA-DE TA-DW TA-DF
CATALOG MODELS (Pro
Lo o
WR-42 WR-28 WR-22 WR-19 WR-15 WR-12 WR-10 WR-08
18010265 265t040.0 33.0t050.0 40.0t060.0 50.0t075.0 60.0t090.0 75.0t0110.0 90.0to 140.0
0 to 60 dB, Full Waveguide Band
0.05 dB from 0 to 20 dB and 0.10 dB from 20 to 60 dB
05 05 0.6 06 07 07 0.8 0.9
+24 Ve (100 to 240 VAC Adapter is Supplied)
K 1.2:1 1211 1.3:1 1.3:1 1.3:1 1.3:1 131
0.5 0.5 05 0.4 0.4 0.4 0.3 0.3
8.54 6.50 6.15 5.94 5.78 5.78 5.78 5.78
m TA-PK TA-PA TA-PQ TA-PU TA-PV TA-PE TA-PW TA-PF

Note
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Phase Shifters, STP Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 110 GHz ¢ Testlabs

4 Full band operations 4 Instrumentation
¢ Low VSWR and low insertion loss ¢ Subassemblies
4 Instrumentation grade

DESCRIPTION:

STP series full band phase shifters are micrometer-driven, waveguide-based phase shift
is similar to that of level setting attenuators, where the phase shifting is caused by
amount of phase shifting is directly dependent on the volume of the insert. The \/
the frequency.

ation of the micrometer-driven phase shifters
ert in the rectangular waveguide. The

ss&wese phase shifters are dependent on

The below standard offering covers the frequency range of 18 to 110 GHz and & iftingfangQf degrees. These micrometer-driven phase
shifters are typically used to introduce a certain amount of phase shifi % ot a focus.

CATALOG MODELS:

WR-42 QJ WR-19 WR-15 WR-12 WR-10

18.0t0 26.5 y 10 t0,50° 40010600 50.0t0750 60.0t090.0 | 75.0t0110.0

G% Degrees, Full Waveguide Band T
05 05 0.5 05 05

20: QJ‘ 1.25:1 1.25:1 1.25:1 1.25:1 1.25:1

TP-MK & TP-MQ TP-MU TP-MV TP-ME TP-MW

Note: Contact factory for other frequency bands.

CUSTOM MODELS:

SAGE Millimeter’s full band phase shifter model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

STP - DD - CO - XY

DD is the phase shifting range in 10 degrees. For example: 180 degrees = 18
CO is the connector type. For example: WR-28 = 28

X is the phase shifter type. “M” is micrometer-driven and “D” is direct reading.
Y is for factory reserve.

Example: STP-36-10-M1 is a micrometer-driven phase shifter with a frequency range of 75 to 110 GHz and a phase shifting range of 180 degrees. The phase shifter has a
WR-10 waveguide. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Waveguide Detectors, STD Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Network analyzer systems
¢ Full waveguide band operation ¢  Testinstrumentation

4 High sensitivity without tuning

¢ Integrated Faraday isolator

4 Instrumentation grade

DESCRIPTION:

STD series full band waveguide detectors are GaAs beam lead Schottky diode-based detec
analyzer applications. With a proprietary circuitry design and careful diode selection, thes
flat output characteristics.

t are specially designed for millimeterwave network
ero-biased detectors exhibit high sensitivity and extremely

The below standard offering covers the frequency range of 18 to 170 GHz and offg idth and 1 MQ video output impedance. The
standard models also have the capacity to handle a maximum RF input power g of these detectors is a standard
waveguide with an integrated Faraday isolator to improve the port VSWR. T i Ve and the connector type is a female
SMA.. Other configurations are offered as custom models.

Model Number Frequency Range Sensiu. isitivity Flatness Max Power (dBm) m
. +17

STD-42SF-NI 18.0 to 26.5 1.4:1 TD-K1

CATALOG MODELS:

Band

K

| K | smoazsFNi |

26.5 10 40.0 +15 1.4:1 +17 TD-AL
n 0 oS +15 1.4:1 +17 TD-Q1
¢ , +15 1.4:1 +17 TD-U1
: . +2.0 1.4:1 +17 TD-V1
[ E [ smaesEni | +£2.0 1.4:1 +17 TD-E1
75.0 to 11(JP \* 800 +2.0 1.4:1 +17 TD-W1
90.0 to 140! Q 300 +2.0 1.4:1 +17 TD-F1
“ 110.0t0 170.0 300 +2.0 1.4:1 +17 TD-D1

CUSTOM MODELS:

SAGE Millimeter’s full band waveguide detector model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

STD - WG CO - XY

WG is the RF input waveguide size. For example: WR-10 = 10

CO is the DC output connector type. For example: SMA(F) = SF

X is the detector type. “N” is for negative output and “P” is for positive output.

Y is for integration options. “I” is with integrated Faraday isolator and “N” is without isolator.

Example: STD-10SM-PI is an amplitude detector with a frequency range of 75 to 110 GHz. The RF connector is a WR-10 waveguide and the DC connector is a male SMA
connector. The detector has a positive voltage output and an integrated Faraday isolator.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Spectrum Analyzer Harmonic Mixers, STH Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Phase lock loops

¢ Balanced configuration for low conversion ¢ Spectrum analyzers with built-in diplexer
loss ¢ Frequency counters with built-in diplexer

4 Broad band operation
Combined LO and IF port
4 Instrumentation grade

*

DESCRIPTION:

STH series spectrum analyzer harmonic mixers are GaAs beam lead Schottky diode-based mixers. These harmonic mixers employ a single diode and
broadband circuitry to extend the operation frequency of test instruments, such as spectrum anglyzers and frequency counters, from 18 GHz or below
to higher millimeterwave frequencies of up to 170 GHz. These harmonic mixers also provide nversion loss and continuous frequency coverage
across full waveguide band operations. Unlike the balanced harmonic mixers (SFH series)fthese harmonic mixers do not have a built-in frequency
diplexer. Therefore, their LO and IF ports are combined into a single coaxial port, which L share. This feature provides for a convenient
connection when used with spectrum analyzers or frequency counters that have a buii-i models offered by Advantest, Anritsu,
Rohde & Schwarz, Tektronix and Phase Matrix (EIP).

CATALOG MODELS:

RN T
| k[ sthazses: | [wmaz JERERICRLE -100 UGSOSU  TH-WK
| ka | sthesses: | Pwreze | 95 UGS9U  TH-WA
| o | sThassEs1 m Qowe 90 UG383U  TH-WQ
| u | sTH19sFs1 | 1010 16 90 UG383IU-M  THWU
| v | sTHassEs1 . 1010 16 -85 UG3BSU  THWV
| £ | sThassEs1 010 90. 040 1010 16 80 UG387/U  TH-WE
STH-10SF-51 . Cbc 0 4.0 1010 16 75 UG387IUM  TH-WW
| F | sThossFs1 DCt0 4.0 1010 16 70 UG3S7/U-M  TH-WF
[ b | . 6 DC t0 4.0 10t0 16 65 UG3S7/UM  TH-WD

CUSTOM MODELS: x

SAGE Millimeter’s full band spectrum analyzer harmonic mixer model numbers are configured per the following format. Customers may refer to the
format and specify their own model numbers accordingly when placing an order.

STH-WG LI -

WG is the RF input waveguide size. For example: WR-10 = 10

Ll is the IF/LO connector type. For example: SMA(F) = SF

X is for harmonic mixer type. “S” is for standard and “C” is for custom design.
Y is for factory reserve.

Example: STH-10SM-S1 is a standard, full band spectrum analyzer harmonic mixer with a frequency range of 75 to 110 GHz. The RF input is a WR-10
waveguide and the IF/LO connector is a male SMA connector. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Noise Sources, STZ Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 26.5to 170 GHz ¢ Testlabs

¢  Full waveguide band operations ¢ Instrumentation

¢ +28V;p/60 mA bias requirement ¢ Radiometric systems
¢ CW or pulsed AM operation modes

¢ Precision calibrated ENR

¢ Instrumentation grade

DESCRIPTION:

STZ series full band noise sources are silicon IMPATT diode-based, solid-state noise sources. These noise sources implement a high performance
diode and propriety circuit design to offer high ENR with extreme flatness across the entire waveguide bandwidth. The below standard models cover
the frequency range of 26.5 to 170 GHz and feature an integrated Faraday isolator to improve the port VSWR for a more reliable noise figure measure-
ment. The operating voltage of the standard models is +28 V. via a female BNC connector, wiich is compatible with industry standard noise meters,
such as Keysight models. In addition, these noise sources can work in either a C\W or pulse## eration mode. The AM modulation mode is triggered
by a TTL control signal via a female SMA connector. While standard models are equippe gguide interface, other interfaces are available as
custom models.

CATALOG MODELS:

Model Number STZ-28-11 | STZ-22-11 | STZ-19-11 SPZ=12-( 1 ISTZ-lO-Il STZ-08-11 | STZ-06-11

Waveguide Size WR-28 WR-22 WR-10 WR-08 WR-10
Frequency Range (GHz) 26.5 to 40 331050 to 90 7510 110 90to 140 110to 170
ENR (dB, Typical) 15.0 13. 13.0 12.0 12.0 12.0

ENR Variation (dB) +1.0 +1.5 +15 +2.0 +2.0
VSWR (Max) 1.4:1 1.4:1 1.4:1 1.4:1 1.4:1
Temperature Stability (dB/°C) 0.01 0.01 0.01 0.01
Long Term Stability (dB/Day) 0, 0.05 0.05 0.05 0.05
Bias (Voc/mA, Typical) 8 0 +28/60 +28/60 +28/60 +28/60 +28/60
Bias Port Connector Type Q\IC(F) BNC(F) BNC(F) BNC(F) BNC(F) BNC(F)
TTL TTL TTL TTL TTL TTL
1.0 1.0 1.0 1.0 1.0 1.0
SMA(F) \&(F) SMA(F) SMA(F) SMA(F) SMA(F) SMA(F) SMA(F)
TZ-WA TZ-WQ TZ-WU TZ-WV TZ-WE TZ-WW TZ-WF TZ-WD

Note: Narrow band models with a high ENR are available as custom models.

CUSTOM MODELS:

SAGE Millimeter’s noise source model numbers are configured per the following format. Customers may refer to the format and specify their own mod-
el numbers accordingly when placing an order.

STZ-FINF2NER - WG - XY

F1N is the start frequency in MHz x 10N. For example: 90.0 GHz = 903

F2N is the stop frequency in MHz x 10N. For example: 100.0 GHz = 104

ER is the ENR in dB. For example: 15 dB = 15

WG is the waveguide size. For example: WR-10 = 10

X is for integration options. “I” is with integrated Faraday isolator and “0” is without isolator.
Y is for factory reserve.

Example: STZ-90310415-10-11 is a noise source with a frequency range of 90 to 100 GHz and an ENR of 15 dB. The noise source has a WR-10 waveguide and an integrat-
ed Faraday isolator. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Faraday Isolators, STF Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Portisolation

¢ Full waveguide band operation ¢ Test setups

¢ Moderate insertion loss ¢ Testinstrumentation
¢ High isolation

4 Instrumentation grade

DESCRIPTION:

t causes a Faraday rotation of the incoming RF
ion isolator (SNF series) counterpart, their isola-
ess insertion phase variation across the en-

STF series full band Faraday isolators are constructed with a longitudinal, magnetized ferri
signal. Although the typical insertion loss of Faraday isolators is slightly higher than its w
tion is at least 10 dB higher. In addition, Faraday isolators cover a broader frequency ran

tire waveguide band. These characteristics make them ideal for broadband applicalOhg, i labs and instrumentations.
The below standard offering covers the frequency range of 18 to 170 GHz wi R i @1, narrowband versions of standard

models can be requested.

CATALOG MODELS:

Model : Frequency Insern. o 5% i S\ Power Han- Flange
Range (GHz) ( dling (W, Max) Type
STF-42-S1 WR-42 UG595/U

- STF-28-S1 WR-28 26.5 to 40.0
n STF-22-S1 WR-22

WR-19

TF-K1

1.4:1 1.8 UG599/U TF-Al

28 1.4:1 15 UG383/U TF-Q1
28 1.4:1 15 UG383/U-M  TF-UL

WR-15 Q? 28 1.4:1 1.2 UG385/U TF-V1
WR-12 o) 1.9 28 1.4:1 1.2 UG387/U TF-E1
WR-10 g@ 2.2 28 1.4:1 1.0 UG387/U-M  TF-W1
WR-08 90.0 to 14070 2.6 28 1.4:1 1.0 UG387/U-M  TF-F1
WR-06 110.0 10 170.0 3.0 28 14l 1.0 UG387/U-M  TF-D1

CUSTOM MODELS:

SAGE Millimeter’'s Faraday isolator model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

STF -FINF2N IS - WG - XY

F1N is the start frequency in MHz x 10N. For example: 90.0 GHz = 903

F2N is the stop frequency in MHz x 10N. For example: 100.0 GHz = 104

IS is the isolation in dB. For example: 35 dB = 35

WG is the waveguide size. For example: WR-10 = 10

X is the configuration type. “S” is for a standard package and “9” is for a 90° twist input.
Y is for factory reserve.

Example: STF-90310435-10-S1 is a Faraday isolator with a frequency range of 90 to 100 GHz and an isolation of 35 dB. The isolator has a WR-10 waveguide and a stand-
ard package. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Frequency Extenders, STE Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 26.5 to 170 GHz ¢ Network analyzer systems
4  Full waveguide band operation ¢ Frequency sources

¢ High output power ¢  Test instrumentation

4 Low harmonics and spurious emission

¢ Low cost

4 Instrumentation grade

DESCRIPTION:

STE series full band frequency extenders are designed to extend low frequency signal sodfces or
es. These extenders offer a low cost means of producing millimeterwave signal sources
standard models offer. These extenders deliver a superior performance since they
ponents, such as multipliers, amplifiers, filters, isolators, and more. The below s
requires a typical input power of +5 dBm to deliver up to +20 dBm output po
quest.

rators to higher millimeterwave frequency rang-
he functionality and features that industry
GE Millimeter’s instrumentation grade com-

e fg ncy range of 26.5 to 170 GHz and
n isted below are available upon re-
CATALOG MODELS:

Band Model Number Input Frequency Inpu? Pow. Jutpu.  2quency | 'dutput Power Harmenics | Spurious Bias
(G HZ) (VDC/ mA)

. . 5o 0dBc  -60dBc  +12.0/180
| @ | sTE-sraze05s1 |} 9 3@ _ +5.0 20dBc  -60dBc  +12.0/180
u _ ; Q +5.0 0dBc  -60dBc  +12.0/200
3 50.0t0 75.0 +4.0 20dBc  -60dBc  +12.0/450

STE-SF612-03-S1 . ™ {( 60.0 to 90.0 +3.0 -20 dBe -60 dBc  +12.0/450
w STE-SF610-00-S1

. . 75.0 t0 110.0 +0.0 -20 dBc -60 dBc  +12.0/450
F STE-SF908-00-S1 10.00 to 156 Q\S.O 90.0 to 140.0 -3.0 -20 dBe -60dBc  +12.0/450
STE-SF906-00-S1 12.22 to 18.{3& +5.0 110.0 to 170.0 =-3.0 -20 dBc -60 dBc  +12.0/450

CUSTOM MODELS:

SAGE Millimeter’s frequency extender model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

STE-CIMCO - PP - XY

Cl is the RF input connector type. For example: SMA(F) = SF

M is the multiplying factor. For example: X2 = 2

CO is the RF output connector type. For example: WR-10 = 10

PP is the RF output power in dB. For example: 20 dBm = 20

X is the extender type. “S” is for a standard model and “C” is for a custom design.
Y is for factory reserve.

Example: STE-SF612-10-S1 is a standard X6 frequency extender with an RF output frequency of 60 to 90 GHz and an output power of 10 dBm. The extender has a female
SMA connector at the input port and a WR-12 waveguide at the output port. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Vector Network Analyzer Extenders, STO Series

FEATURES: APPLICATIONS:

Frequency coverage: 26.5to 170 GHz ¢ Vector network analyzer systems
Full waveguide band operation ¢  S-Parameter characterization
100 dB dynamic range ¢ Test instrumentation

Low cost

Instrumentation grade

Compatibility with dual source and four

port VNA

L R R 2R 2R 2R 2

DESCRIPTION:

STO series full band vector network analyzer (VNA) frequency extenders are designed to uency VNAs to achieve full 2-port, S-
parameter testing at higher millimeterwave frequency ranges. These extenders offer, arrying out S-parameter measurements at
millimeterwave frequencies while preserving the functionality and features that in j r ffer g hese extenders deliver a superior per-
m@s, amplifiers, mixers, isolators, and
more. The below standard offering covers the frequency range of 26.5t0 1 LO input power of +10 dBm. Specifica-

tions other than those listed below are available upon request.

CATALOG MODELS:

Operating Output Pow~r I, 3 fagnitu Phase Input Freq. Input Freq.
Freq. (GHz) (dBm, ) Stability (*) (GHz, RF) (GHz, LO)

26510400 & 02 +2 33101333 13.251020.00
| Q| sT02220351 [EERREE Q £0.2 22 1100101667 825101250
0.0 0 60, § £0.2 ©0 1933102000 10.001015.00
. £0.2 22 1250101875 833101250

80.0 to 90. & 100 £0.2 0 1100101500 750101125
| W | sT0-10203-51 |EEERROREINS 7 1o £0.2 22 1250101833 937101375

$T0-08203-51 [RCRPIEY @ 90 +0.4 +4 /50101167  11.251017.50
| D [ sTO-06203-51 [ETISIREERN &o %0 +0.4 +4 917101417  917t014.17

CUSTOM MODELS:

SAGE Millimeter's VNA frequency extender model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

STO - WG IFN - XY

WG is the waveguide size. For example: WR-10 = 10

IFN is the maximum RF input frequency in MHz x 10N. For example: 20 GHz = 203

X is the extender type. “S” is standard for transmit and receive and “R” is for receive only.
Y is for factory reserve.

Example: STO-06303-S1 is a WR-06 VNA frequency extender with an input RF frequency of 18.33 to 28.34 GHz and an output RF frequency of 110 to 170 GHz. The ex-
tender only functions as a receiver. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Scalar Network Analyzer Extenders, STN Series

FEATURES: APPLICATIONS:

4 Frequency coverage: 26.5t0 170 GHz ¢ Extend microwave scalar network
¢ Full waveguide band operation analyzers to millimeterwave bands
4 Low harmonics and spurious

¢ Low cost

4 Instrumentation grade

DESCRIPTION:

STN series full band scalar netw
quency ranges. These extenders
features that industry standard n
mentation grade frequency exter
plers (SWD series) and wavegui
other than those listed below are

CATALOG MODELS (2-P

Model Number

; to higher millimeterwave fre-
eserving the functionality and

1 with SAGE Millimeter’s instru-
(STA series), directional cou-

26.5to 170 GHz. Specifications

Attenuation
Method

Bias

(Voc/mA)

13.25 10 20.00 +12.0/180 Manual

11.00 to 16.67 . +12.0/180 Manual

13.33 to 20,00 . 4 35 25 +12.0/200 Manual

@Qso 35 25 +12.0/500 Manual

ﬂ : 0.0 t0 90.0 30 20 +12.0/550 Manual

, +5.%& 75.0 to 110.0 30 20 +12.0/550 Manual

10.00 to 15.59 & 90.0 to 140.0 25 15 +12.0/650 Manual

n 12.22 to 18.89’\%.0 110.0 to 170.0 20 10 +12.0/650 Manual
13.25 to 20.00 +5.0 26.5 10 40.0 40 30 +12.0/180  Programmable
n 11.00 to 16.67 +5.0 33.0 10 50.0 35 25 +12.0/180  Programmable
13.33 t0 20.00 +5.0 40.0 t0 60.0 35 25 +12.0/200  Programmable
12.50 to 18.75 +5.0 50.0 to 75.0 35 25 +12.0/500  Programmable
ﬂ 10.00 to 15.00 +5.0 60.0 t0 90.0 30 20 +12.0/550  Programmable
w STN-SF610-00-P2 12.50 to 18.33 +5.0 75.0 t0 110.0 30 20 +12.0/550 Programmable
10.00 to 15.56 +5.0 90.0 to 140.0 25 15 +12.0/650  Programmable
“ 12.22 10 18.89 +5.0 110.0 t0 170.0 20 10 +12.0/650  Programmable

Note: For programmable attenuator specifications, refer to the STA series in this catalog.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

CATALOG MODELS (3-Port):

Input Freq. Input Power | Output Freq. IL Dynamic | RL Dynamic Bias Attenuation
Model Number (GHz) (dBm) (GHz) Range (dB) | Range (dB) (Voc/mA) Method

STN-SF228-08-D3 13.25 to 20.00 +5.0 26.5t0 40.0 40 30 +12.0/180 Manual

STN-SF322-05-D3 11.00 to 16.67 +5.0 33.0t0 50.0 55 25 +12.0/180 Manual

- STN-SF319-05-D3 13.33 to 20.00 +5.0 40.0 to 60.0 85 25 +12.0/200 Manual

U
\% STN-SF415-04-D3 12.50to 18.75 +5.0 50.0to 75.0 55 25 +12.0/500 Manual
STN-SF612-03-D3 10.00 to 15.00 +5.0 60.0 to 90.0 30 20 +12.0/550 Manual

=

STN-SF610-00-D3 12.50 to 18.33 Ho0 75.0to 110.0 30 20 +12.0/550 Manual

m

STN-SF908-00-D3 10.00 to 15.56 25 0) 90.0 to 140.0 25 1> +12.0/650 Manual
STN-SF906-00-D3 12.22 to 18.89 +5.0 110.0to 170.0 20 10 +12.0/650 Manual

Ka STN-SF228-08-P3 13.25 to 20.00 +5.0 26.5 to 40.0 +12.0/180 Programmable

STN-SF322-05-P3 11.00 to 16.67 +5.0 33.0t0 50.0 +12.0/180 Programmable
U STN-SF319-05-P3 13.33 t0 20.00 +5.0 40.0 to 60. +12.0/200 Programmable
Vv STN-SF415-04-P3 12.50 to 18.75 +5.0 50.0 t +12.0/500 Programmable
STN-SF612-03-P3 10.00 to 15.00 +5.0 +12.0/550 Programmable

STN-SF610-00-P3 12.50 to 18.33 +5.0 +12.0/550 Programmable

m

STN-SF908-00-P3 10.00 to 15.56 +5.0 +12.0/650  Programmable

STN-SF906-00-P3 12.22 t0 18.89

+12.0/650 Programmable

P
g
=}
@®
T
o
=
°
=}
o
Q
2
o
3
3
D
=2
®
2
®
=}
c
8

T BLOCK DIAGRAM:

Scalar Network Analyzer

=] Insertion Loss Channel

HPIB
Return Loss Channel
Detector Detector
(STD Series) (STD Series)
Swee Frequency Extender Attenuator Faraday Isolator Coupler Detector
per
(STE Series) (STA Series) (STF Series) (SWD Series) —|H put (STD Series)
Note: 1) The STN series scalar network analyzers consist of the components shown in blue.

2) The two-port version only includes two detectors. The reference channel shown is for three-port versions.

3) The sweeper and scalar network analyzer shown are for illustration purposes only. Other models will work as long as they meet the
specified interface criteria.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Down-converter, STC Series

FEATURES:
APPLICATIONS:
¢ Frequency coverage: 26.5t0 170 GHz
¢ Full waveguide band operation ¢ Testlabs
¢ Low harmonics and spurious emission ¢ Testinstrumentation
¢ Low cost
4 Instrumentation grade

DESCRIPTION:

als down to the baseband at 10 MHz to 1.6 GHz.
eter’s instrumentation grade components, such as
e of 26.5 to 170 GHz and delivers a typical LO
llent gain flatness, making them ideal for

STC series full band down-converters are designed to convert high frequency millimeterwave
These down-converters deliver a superior performance since they are assembled with SA
multipliers, amplifiers, filters, isolators, and more. The below standard offering covers the
power of 3 dBm and conversion gain of 20 dB. The down-converters provide low hargoni
test instrumentation applications. Specifications other than those listed below are zf@

CATALOG MODELS:

Input Freq. Output Freqg. npuEFreg LO -ower | Conversion . Bias
Model Number | Sais "Re) 2,LO) (dBm) Gain@e) | "™ | (vooma)

26510400 00110160 20 dB 20dBc  +12.0/200
| @ | stc2022-51 |EERREER 20 dB 20dBc  +12.0/250
40.010 60.0 20 dB 20dBc  +12.0/250
500 to 75.0 20 dB 20dBc  +12.0/300
| £ | stc201251 [REGRESERP 20 dB 20dBc  +12.0/450
75019 20 dB 20dBc  +12.0/450
90.0% 6(& 000t01556  +50 20 dB 20dBc  +12.0/450

| D | stc-2006-51 [REEURECERD. WO @ 12.22 10 18.89 +5.0 20 dB 20dBc  +12.0/450

CUSTOM MODELS: >

SAGE Millimeter’'s down-converter model numbers are configured per the following format. Customers may refer to the format and specify their own
model numbers accordingly when placing an order.

STC - FIN F2N GG - CO - XY

F1N is the start RF frequency in MHz x 10N. For example: 90.0 GHz = 903
F2N is the stop RF frequency in MHz x 10N. For example: 100.0 GHz = 104
GG is the conversion gain in dB. For example: 20 dB = 20

CO is the connector type. For example: WR-10 = 10

X is the down-converter type. “S” is standard.

Y is for factory reserve.

Example: STC-75385325-10-S1 is a standard down-converter with an RF frequency range of 75 to 85 GHz and a conversion gain of 25 dB. The down-converter features a
WR-10 waveguide. “1” is a factory assigned number.

SageMillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ® Ph (424)-757-0168 m Fax (424)-757-0188 m Email: Sales@SageMillimeter.com

© Copyright 2012 by SAGE Millimeter, Inc. 80 Data subject to change without notice

JoPN F D13 R A TR 2 7] www. rebes. net 051262657975 sales@rebes. net



N Bt DU 3r—— v [ b R BB e e 7 S AR N R
Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Full Band Noise Figure and Gain Test Extenders, STG Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 26.5 to 170 GHz ¢ mmW amplifier testing
4 Full band operations ¢ mmW receiver testing
¢ Noise source included ¢ Wafer probe station

4 Instrumentation grade ¢ Testlabs

DESCRIPTION:

STG series full band noise figure and gain test extenders are offered to extend noise and gain measuring capabilities up to higher millimeterwave fre-
quency ranges. These extenders are designed to interface with noise and gain test systems that have an input IF of 10 MHz to 1.6 GHz, such as the
industry standard Keysight 8970A/B, N8975A and Maury MT 2075B.

The noise figure and gain test extenders include a high-performance, solid-state noise sou series) and a full waveguide down converter (STC
plier and |F amplifier. A frequency source with
an output signal in the frequency range of 10 to 20 GHz is required as a local oscillatgr for rter. The noise source is automatically pow-
ered on and off by the noise figure meter. A test set arrangement of a noise and with_an extender is shown in the block dia-
gram below.

CATALOG MODELS:

Model Number STG-28-S1 STG-22-S1 ' “»15-81 ) STG-12-S1 (€]

10-S1 STG-08-S1 ‘

Waveguide Size WR-28 WR-12 WR-10 WR-08
RF Frequency Range (GHz) 26.5 t0 40.0 33. . 60.0t0 90.0 75.0t0110.0 90.0to 140.0
Noise Source: ENR (dB) 15.0 13.0 12.0 12.0
Noise Source: Bias (Vpc)
IF Frequency Range (MHz) 10 to 1,600
T LO Frequency Range (GHz) 13.2 . . 125t018.75 10.0to 15.0 12.5t018.33 10.0 to 15.56
LO Power (dBm), Typ . 5.0 5.0 5.0 5.0
Noise Figure (dB), Typ . . . 18.5 19.5 20.0 22.0
Conversion Gain (dB), Min 20.0 . 20.0 20.0 20.0 20.0
RF Connector UG599/U »\@83/U UG383/U-M UG385/U uG387/U UG387/U-M UG387/U-M
IF and LO Connectors SMA (F) SMA (F) SMA (F) SMA (F) SMA (F) SMA (F) SMA (F)
Extender Bias (Vpc/mA) +12/200 +12/250 +12/250 +12/300 +12/450 +12/450 +12/450
TEST SET ARRANGEMENT:
Noise and Gain Analyzer
< HPIB >
Sweeper On/Off
Full Band Down Converter Noise Source
(STC Series) puT (STZ Series)
Note: The featured sweeper and noise and gain analyzer are for illustration purposes only. Other models will work as long as they meet the

specified interface criteria.
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Benchtop, Broadband Driver Amplifiers, STB Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 1 to 110 GHz ¢ Engineering prototypes
4 High output power ¢ EW systems

4 Superior gain flatness ¢ Testinstrumentation

4 Single positive DC power supply ¢ Power boosters
DESCRIPTION:

STB series benchtop, broadband driver amplifiers are designed and manufactured by utilizing the most advanced PHEMT or MMIC devices, thin film
technologies, and an improved DC power supply to deliver a high output power and a superior gain flatness and low noise performance. The standard
offering focuses on general purpose applications and covers the frequency range of 1 to 110 GHz. However, custom designs are also offered to meet
any user’s specific needs.

CATALOG MODELS:

5]
75.0to 11 30 5.0 15 2:1 100 to 240 TB-SW

CUSTOM MODELS:

SAGE Millimeter’'s benchtop amplifiers model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

STB - FIN F2N GG PP - CI CO - XY

F1N is the start frequency in MHz x 10N. For example: 26.0 GHz = 263

F2N is the stop frequency in MHz x 10N. For example: 28.0 GHz = 283

GG is the linear gain in dB. For example: 25 dB = 25

PP is the output P4 in dBm. For example: 20 dBm = 20

Cl is the input connector type. For example: K(F) = KF

CO is the output connector type. For example: WR-28 = 28

X is for amplifier type. “S” is a standard package and “C” is a custom design.
Y is for factory reserve.

Example: STB-0136732013-VFVF-S1 is a benchtop amplifier with a frequency range of 1 to 67 GHz, a linear gain of 20 dB and a P;4g of 13 dBm. The benchtop amplifier
has female 1.85 mm connectors for the input and output port and a standard package . “1” is a factory assigned number.
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Doppler Radar Target Simulators, STR Series

FEATURES: APPLICATIONS:

¢ Frequencies: 24, 35, 76.5 and 94 GHz ¢ Doppler target simulation
¢ Single sideband output ¢ Radar systems

4 Simulated target speed and size adjustable

4 Simulated target moving direction switchable

4 Instrumentation grade

DESCRIPTION:

STR series Doppler radar simulators are single-sideband-modulator-based radar simulators with the following working mechanism: a signal emitted by
thronin h the antenna nart and fad intn 2 einnle cidehand maodiilatar thraninh o r‘ivxlr\\/r\r. The Single Sideband modula_

CATALOG MODELS (Lev

Model Number

hifted signal is transmitted back
‘he input modulation frequency,
\uation, speed, direction and

ng the need for expensive and
common Doppler radar frequen-

I STR-943-10-L1

Waveguide Size WR-10
Frequency (GHz) 94.000
Operating Bandwidth (MHz) +250
Carrier Rejection (dB, Min.) 30
Image Suppression (dB, Min. 20
Routing Loss (dB, Typ.) 30to 80 30 to 80
I/Q Band Width (MHz, Min.) 0 to 250 0 to 250
1/Q Driving Level (mA, Max.) +10 +10
1/Q Phase Error (Degrees) +5 +5
IF Port Connectors SMA (F) SMA (F)

Model Number

STR-243-42-D1 STR-353-28-D1 m STR-943-10-D1

Waveguide Size WR-42 WR-28 WR-12 WR-10
Frequency (GHz) 24.125 35.000 76.500 94.000
Operating Bandwidth (MHz) +100 +150 +250 4250
Carrier Rejection (dB, Min.) 30 30 30 30
Image Suppression (dB, Min.) 20 20 20 20
Routing Loss (dB, Typ.) 25to0 125 28 to 125 30 to 130 30 to 130
1/Q Band Width (MHz, Min.) 0 to 100 0 to 150 0 to 250 0 to 250
1/Q Driving Level (Vp-p Max.) +10 +10 +10 +10
1/Q Phase Error (Degrees) +5 +5 +5 +5

IF Port Connectors SMA (F) SMA (F) SMA (F) SMA (F)
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Instrument Mini Jacks, STJ Series

FEATURES: APPLICATIONS:

¢ Rugged configuration ¢ Lab apparatus support

4 Stainless steel ¢ Test setup support

¢ Quick and smooth one-knob ¢ Waveguide system support
adjustment

¢ Instrumentation grade

DESCRIPTION:

STJ series instrument mini jacks provide an adjustable support solution in 1abo S. ini jacks are especially useful when setting
up benchtop test sets or module testing system. The mini jacks are con i j steel and a single knob for making height
adjustments. Four table sizes and elevation ranges are offered to %wown below.

CATALOG MODELS:

Model Number STJ-4040-S1 STJ-6060-S1

Table Size (A x B, Inches) / 4.0x4.0 6.0 x 6.0
Height Range (C, Inches) . ) . . 1.7t05.8 2.4109.8

Maximum Weight Capacity (1B) 20 30
Outlines TJ-S1-3 TJ-S1-4

OUTLINES:

OUTLINE: TJ1 = —
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Test Equipment & Modules Application Notes

SAGE Millimeter offers a wide range of standard and custom test equipment and modules to meet differing testing requirements in microwave and
millimeterwave frequency bands. Customers may use the equipment and modules offered in this section to extend industry-standard test equipment to
higher frequency ranges.

Frequency Extenders:

Frequency extenders are designed to extend industry standard, low frequency signal sources or generators to higher millimeterwave
frequencies. These extenders offer a low cost means of producing millimeterwave signal sources while preserving the functionality and
features that industry standard models offer.

Network Analyzer Extenders:

Network analyzer extenders are designed to extend industry standard, low frequency vector or scalar network analyzers to higher millimeter-
wave frequencies. These extenders offer a low cost means of producing millimeterwave network analyzers while preserving the functionality
and features that industry standard models offer.

Noise Figure and Gain Test Extenders:

ing capabllities to higher millimeterwave frequencies.
| of 10 MHz to 1.6 GHz, such as the industry
ired to power up the extenders.

N

Noise figure and gain test extenders are offered to extend noise and gain meas
These extenders are designed to interface with noise and gain test systems tha
standard Agilent 8970A/B, N8973A and Maury MT 2075B. An external D

Waveguide Test Equipment:

Attenuators: Fixed, level setting, direct reading and programmable w ors e red in this section of the catalog.

Phase Shifters: Waveguide, micrometer-driven phase shi i i%%ne catalog.

Waveguide Detectors: \Waveguide detectors are Ga eddetectors that are designed for millimeterwave
network analyzer applications to offer a high dy j s matfhing. The RF interface of these detectors is a standard
waveguide with an integrated Faraday isolat i N $WR. (MeS€ detectors are offered in this section of the catalog.

Harmonic Mixers: These harmonic mixe
broadband circuitry to extend the operation f
millimeterwave frequencies of up (@
across full waveguide band opg
frequency diplexer. These

, such as spectrum analyzers and frequency counters, to higher
also provide low conversion loss and continuous frequency coverage
nic mixers (SFH series), these harmonic mixers do not have a built-in

e catalog.

ch &ode—based mixers. These mixers employ a single diode and
%&s

Faraday Isolators: Faraday isolai® e construct a longitudinal, magnetized ferrite rod that causes a Faraday rotation of the

incoming RF signal. Although the ty]3 % of Faraday isolators is slightly higher than its waveguide junction isolator (SNF series)
counterpart, their isolation is at least 1B hi &ln addition, Faraday isolators cover a broader frequency range and possess less insertion
phase variation across the entire wavegd ﬁﬂ These characteristics make them ideal for broadband applications, especially in test labs
and instrumentations.

Noise Sources: Noise sources are silicon IMPATT diode-based, solid-state noise sources. These noise sources implement a high
performance diode and propriety circuit design to offer high ENR with extreme flatness across the entire waveguide bandwidth. They are
offered with and without integrated Faraday isolators.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Straight Sections, SWG Series

APPLICATIONS:

FEATURES:

¢ Testlabs
¢ Frequency coverage: 18 to 170 GHz ¢ Instrumentation
¢ Circular and rectangular ¢ Subassemblies
4 Various waveguide material options
¢ Instrumentation grade

DESCRIPTION:

SWG series waveguide straight sections are offered with either rectangular or circular waveguides. The below models cover the frequency range of 18
to 170 GHz and are offered with 1 and 2” lengths. In addition to the listed models, waveguide straight sections can also be requested for different
lengths. While the standard models are commercial grade, instrumentation grade waveguides gre also available. Check the website or contact the
factory for custom models.

CATALOG MODELS:

Frequency
.- Y o

WR28  26.51040.0 A WGFAL 2’ Long
n--o t0 50.0 SWG-22010-FR -_
[ w

WR-19 40.0 to 60.0 SWG-1901r -FB WG-FU-L 2" Long

---o to 75.0 SWG-17.010-FB -_

Bl < 60.0 to 90.0 = 12005 SWG-12020-FB  [ERWeR SR 2" Long

B vrio 70000 TSR SWic-0020 £ IR TRNNE AT
WR-08  90.0 o 140.( 'G-08010-. (MR SWG-08020-FB  [ERICHS 2’ Long
— R Q@ S ECIN sweosozore M [

AVAYAl cusTom MODELS:

W

SAGE Millimeter's waveguide straight model nurgler
model numbers accordingly when placing an ord

Rectangular Waveguide: SWG - WG LLL -¥Y

&&ﬁfigured per the following format. Customers may refer to the format and specify their own

WG is the waveguide size. For example: WR-10 = 10

LLL is the length of the waveguide straight in 1/10”. For example: 3.5” = 035

X is the flange designator. “F” is with flanges, and “N” is without flanges.

Y is the grade. “1” is for instrumentation grade, and “B” is for commercial grade.

Example: 1) SWG-10035-F1 is an instrumentation grade, WR-10 waveguide straight section. The waveguide straight is 3.5” long and has flanges.
2) SWG-10060-NB is a commercial grade, WR-10 waveguide straight section. The waveguide straight is 6.0” long and has no flanges.

Circular Waveguide: SWG - DDD LLL - XY

DDD is the circular waveguide diameter in mils. For example: 250 mils = 250
LLL is the length of the waveguide straight in 1/10”. For example: 3.5” = 035

X is the flange designator. “F” is with flanges, and “N” is without flanges.

Y is the grade. “1” is for instrumentation grade, and “B” is for commercial grade.

Example: 1) SWG-250035-FB is a commercial grade, 0.250” diameter circular waveguide straight section. The waveguide straight is 3.5” long and has flanges.
2) SWG-250035-N1 is an instrumentation grade, 0.250” diameter circular waveguide straight section. The waveguide straight is 3.5” long and has no flanges.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Bends and Twists, SWB Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Testlabs

¢ Various waveguide material options ¢ Instrumentation
¢ Instrumentation grade ¢ Subassemblies
DESCRIPTION:

SWB series waveguide bends and twists are offered to cover the frequency range of 18 to 170 GHz. The below standard models offer 90 degree E-
and H-plane bends and 90 and 45 degree twists. However, custom angular degrees can be configured as well. While the standard models are com-
mercial grade, instrumentation grade waveguides are also available. Check the website or contact the factory for custom models.

CATALOG MODELS: (E and H Bends)

Band WG Frequency Model Number Orientation Model Number Orientation
Range(GHz)

"« R AIRTTIeEE week 9o € senl TN
WR-28 ~ 26.51040.0 WB-EA
- WR-19  40.0 10 60.0
IR vir-is (500 o 750
ﬂ WR-12  60.0 10 90.0 WB-HE 90° H Bend
--to SENON SWB-10090-EB -_

WR-08 90.0 to 140.0 SWB-08090-F™ : E &L&i SWB-08090-HB WB-HF 90° H Bend
€

E
BN viros (1100 0 700 [EIERCAC, ) WBHD 00" HBend

CATALOG MODELS: (Twists) QJ

B WG Frequency A Numbe. Qutline Orientation Model Number Orientation
Range (GHz) |

B vraz | ae00of 2 N RN swecoote W
WR-28  26.51040.0 *-28045-TF 45° Twist SWB-28090-TB WB-TA 90° Twist

B vr22 |00 [N 45" Tuist WBTQ 00" Twist

WB-HA 90° H Bend

WB-HU 90° H Bend

WB-EQ
WB-EU

WB-EV

W

VBl WR-19 40010600 [/ M 45° Twist WB-TU 90° Twist
| v [ b ERERE swe-is045T 45" Twist WETV 90" Twist
B =2 6000500 WB-TE-5  45° Twist WB-TE 90° Twist

B w0 7500100 [ENCERORRDE wetws 45 Twis [IENCERONREMN weTw 90 Twist

WR-08 90.0 to 140.0 SWB-08045-TB WB-TF-5 45° Twist SWB-08090-TB WB-TF 90° Twist

F
RN vwroo 10001700 IEREEENERTM weros | s rwist [HEMERISENCEN wero | eormuist

CUSTOM MODELS:

SAGE Millimeter's waveguide bend and twist model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SWB - WG DDD - XY

WG is the waveguide size. For example: WR-10 = 10

DDD is the degree of the bend or twist. For example: 30° = 030 and 135° = 135

X is the waveguide type. “E” is E-plane bend, “H” is H-plane bend, and “T” is twist.
Y is the grade. “1” is for instrumentation grade, and “B” is for commercial grade.

Example: SWB-10045-EB is a commercial grade, WR-10 waveguide E-plane bend. The bend angle is 45°.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Bulkhead Adapters, SWW Series, and Flange Adapters, SWR Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 170 GHz ¢ Subassemblies

4 Rugged waveguide configuration ¢ Test Instrumentation
¢ Low insertion loss

4 Instrumentation grade

DESCRIPTION:

SWW series waveguide bulkhead adapters are offered for applications where panel mount waveguide interfaces are required. These adapters are
manufactured through a precision EDM machining technique to ensure high quality and ruggedness. The adapters are offered to cover the frequency
range from 18 to 170 GHz. Check the website or contact the factory for additional models.

SWR series flange adapters act as a bridge between different flange patterns with the same waveguide. These adapters are also offered to cover the
frequency range from 18 to 170 GHz. Visit the website or contact the factory for custom model

CATALOG MODELS (SWW Series):

| ~*' Mount, Brass, 0.50" Thick
Panel Mount, Brass, 0.50” Thick
n - - ; \/% Panel Mount, Brass, 0.50” Thick
) . Panel Mount, Brass, 0.50” Thick
15 . Panel Mount, Brass, 0.50” Thick
. 1N el Mount, Brass, 050" Trick
VR Panel Mount, Brass, 0.50” Thick
o . Panel Mount, Brass, 0.50” Thick

Panel Mount, Brass, 0.50” Thick

SAGE Millimeter’'s waveguide bulkhead ad W &re configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when 3 W

SWW -WG TT - XY

WG is the waveguide size. For example,&g =15

TT is the thickness of the adapters in 1/10"/For example, 1.0” = 10
X is the adapter type. “S” is standard and “C” is custom.
Y is the material type. “A” is aluminum, “B” is brass and “C” is coin silver.

Example: SWW-1510-SB is a standard, 1.0” thick WR-15 waveguide bulkhead adapter. The material is brass.

CUSTOM MODELS (SWR Series):

SAGE Millimeter’'s waveguide flange adapter model numbers are configured per the following format. Customers may refer to the format to specify
when placing an order.

SWR - FGC FGS - WG - XY

FGC is the circular or larger waveguide flange designation. For example, UG383/U = 383
FGS is the square or smaller waveguide flange designation. For example, UG599/U = 599
WG is the waveguide size. For example: WR-28 = 28

X is the adapter type. “S” is standard and “C” is custom.

Y is the grade. “1” is for instrumentation grade, and “B” is for commercial grade.

Example: SWR-383599-28-SB is a standard, commercial grade UG383/U to UG599/U flange adapter with a WR-28 waveguide.

SageMillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ® Ph (424)-757-0168 m Fax (424)-757-0188 m Email: Sales@SageMillimeter.com

© Copyright 2012 by SAGE Millimeter, Inc. 88 Data subject to change without notice

JoPN F D13 R A TR 2 7] www. rebes. net 051262657975 sales@rebes. net



N Bt DU 3r—— v [ b R BB e e 7 S AR N R
Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide to Coax Adapters, SWC Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 18 to 110 GHz ¢ Testlabs

¢ Up to full waveguide band operation ¢ Instrumentation
4 Right angle and end launch options ¢ Subassemblies
4 Low insertion loss and VSWR

4 Instrumentation grade

DESCRIPTION:

SWC series waveguide to coax adapters allow for an efficient transition between the rectangular waveguide and coax connector. Two mechanical

configurations, a right angle and an end launch (in-line), are offered for various waveguide bands. These adapters are designed and manufactured for
instrumentation grade quality, but offered at a commercial price level. These adapters deliver superior RF performance (i.e., low insertion loss and low
VSWR). While the adapters are e observed at the higher end of
the frequency range due to the ble combinations of waveguide

and coax connector types, alway
m Configuration

CATALOG MODELS:

Model Number

K 20 ‘?}YZO WC-KR  Right Angle
1 20 WC-KR Right Angle
20 WC-KE End Launch
20 WC-KE End Launch
20 WC-3R Right Angle
20 WC-3R Right Angle
20 WC-AR Right Angle
20 WC-AR Right Angle
20 WC-AE End Launch
» TR
“ 33.0 t0 50.0 0.30 18 WC-QR Right Angle
“ 2.4 N(M) 33.0 0 50.0 0.30 18 WC-QR Right Angle
‘SQF) 40.0 to 60.0 0.40 18 WC-UR Right Angle
V (M) 40.0 to 60.0 0.40 18 WC-UR Right Angle
SWC-15VF-R1 ™ WR-15"" V() 50.0 10 /0.0 0.50 io WC-VR Right Angle
SWC-15VM-R1 V (M) 50.0 to 70.0 0.50 16 WC-VR Right Angle
V (F) 50.0 to 70.0 0.40 16 WC-VE End Launch
V (M) 50.0 to 70.0 0.40 16 WC-VE End Launch
ﬂ 1.0 mm (F) 60.0 to 90.0 1.00 15 WC-ER Right Angle
AR oonm  cowwoo 10 = | oow | o
n 1.0 mm (F) 60.0 to 90.0 0.70 16 WC-EE End Launch
n 1.0 mm (M) 60.0 to 90.0 0.70 16 WC-EE End Launch
1.0 mm (F) 75.0 to 110.0 1.20 14 WC-WR Right Angle
1.0 mm (M) 75.0t0 110.0 1.20 14 WC-WR Right Angle
1.0 mm (F) 75.0 to 110.0 0.80 16 WC-WE End Launch
1.0 mm (M) 75.0 t0 110.0 0.80 16 WC-WE  End Launch
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Taper and Mode Transitions, SWT Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Testlabs

4 Rugged waveguide configuration ¢ Instrumentation
¢ Rectangular taper transition ¢ Subassemblies
4 Rectangular to circular mode transition

¢ Low insertion loss

4 Instrumentation grade

DESCRIPTION:

SWT series waveguide transitions are mainly offered as either rectangular waveguide taper transitions or rectangular to circular waveguide mode tran-
sitions. While catalog models only list taper transitions between adjacent waveguide sizes, transitions between non-adjacent waveguide sizes are
available upon request. Similarly, the catalog models only list mode transitions between standard rectangular waveguides and their corresponding mid-
band circular waveguide. However, standard rectangular waveguides to high- and low-band circulator waveguides can also be requested. The taper
implemented in the standard models is “linear” type. The below standard models are manufacidied by using either EDM machining or electro-forming
techniques to ensure high accuracy and a quality surface finish. While the listed models cgger 18 10 110 GHz, additional models can be offered for
frequencies up to 170 GHz or even higher bands. Typically, these transitions induce a fragion Q msertion loss and a VSWR of 1.05:1 or better
when operating in the dominant mode. Check the website or contact the factory for

CATALOG MODELS:

SWT-4228-LB :

Features

05:1 WT-KA Linear Taper, Brass
%ﬁ WT-AQ Linear Taper, Brass
: 1.0% WT-QU Linear Taper, Brass
y 0\05:1 WT-UV Linear Taper, Brass
¢ 1.05:1 WT-VE Linear Taper, Brass

SWT-1210-EB {3 WT-EW Linear Taper, Brass

SWT-42368-SB NiRe4-2.10 043687 [ . 0.10 1.05:1 WT-KC-M Mode Transition, Brass

Wasrs’ ye 9 0.12 1.05:1 WT-AC-M Mode Transition, Brass
“ W.t-2242.0.219" D 0.15 1.05:1 WT-QC-M Mode Transition, Brass
WR-1'100.188" D 0.18 1.05:1 WT-UC-M Mode Transition, Brass
- WR-15 t0 0.141" D 0.20 1.05:1 WT-VC-M Mode Transition, Brass
_ 0.22 1.05:1 WT-EC-M Mode Transition, Brass
0.25 1.05:1 WT-WC-M Mode Transition, Brass

CUSTOM MODELS:

SAGE Millimeter’'s waveguide transition model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

Rectangular to rectangular: SWT - WL WS - XY

Rectangular to circular: SWT - VE DDD - ﬁ

WL is the larger waveguide size. For example: WR-15 = 15; WG is the rectangular waveguide size. For example, WR-42 = 42

WS is the smaller waveguide size. For example: WR-10 = 10; DDD is the diameter of the circular waveguide in inches. For example,
0.396” = 396

X is the transition type. “S” is mode and “L” is linear taper.

Y is the material type. “A” is aluminum, “B” is bronze and “C” is coin silver.

Example: 1) SWT-1510-LB is a WR-15 to WR-10 waveguide linear taper transition. The material is brass.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Terminations, SWL Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Testlabs

¢ Low VSWR ¢ Instrumentation
¢ Low and high power 4 Subassemblies
4 Instrumentation grade

DESCRIPTION:

SWL series waveguide terminations are designed to provide a low VSWR and are available in various versions to handle different power applications.
The below standard models include low and medium power levels, however, higher power levels of up to several hundred watts are also available.
While the listed models cover 18 to 110 GHz, additional models can be offered for frequencies p to 170 GHz. Check the website or contact the factory
for custom models.

CATALOG MODELS:

: Frequency > 5 Pawer H.undling
Model Number Range (GHz) VSY R (Mx) M) Flange Type

WR-42 18.0 0 26.5 UG595/U WL-KL
- WR-28 UG599/U WL-AL
- WR-19 UG383/U-M WL-UL
- WR-15 UG385/U WL-VL
ﬂ WR-12 UG387/U WL-EL

- SWL-1027-S1 8 5 .05: . UG387/U-M WL-WL
SWL-4240-S1 ; (055 : UG595/U WL-KM

- SWL-2840-S1 UG599/U WL-AM
n SWL-2237-S1 . & 1.05:1 5.0 UG383/U WL-QM
- SWL-1937-S1 - .00 60.0 1.06:1 5.0 UG383/U-M WL-UM

SWL-1537-S1 WR-15 50.0 to 75.0 1.06:1 5.0 UG385/U WL-VM

ﬂ SWL-1237-51 WR-12 60.0 to0 90.0 1.06:1 5.0 UG387/U WL-EM
- SWL-1037-S1 WR-10 75.0t0 110.0 1.06:1 5.0 UG387/U-M WL-WM

CUSTOM MODELS:

SAGE Millimeter's waveguide termination model numbers are configured per the following format. Customers may refer to the format and specify their
own model numbers accordingly when placing an order.

SWL - WG PP - XY

WG is the waveguide size. For example: WR-10 = 10

PP is the power level in dBm. For example: 34 dBm = 34

X is the termination type. “S” is standard, “T” is tunable and “C” is custom.
Y is for factory reserve.

Example: 1) SWL-1040-S1 is a standard, WR-10 waveguide termination with a power handling of up to 10 watts. “1” is a factory assigned number.
2) SWL-2843-C1 is a custom, WR-28 waveguide termination with a power handling of up to 20 watts. “1” is a factory assigned number.
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High Quality Standard and Custom Designed Microwave & Millimeterwave Products

Waveguide Magic Tees, SWM Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 18 to 170 GHz ¢ Testlabs

¢ Waveguide or split block configurations ¢ Instrumentation
¢ Low insertion loss and even port balance ¢ Subassemblies
¢ High isolation

4 Up to full waveguide band operations

¢ Instrumentation grade

DESCRIPTION:

SWM series magic tees are offered in both waveguide and split block versions. The below models cover 18 to 110 GHz, however, additional models

can be offered for frequencies up to 170 GHz. While the waveguide version features flange interfaces for a convenient integration from both directions,
the split block version boasts a more compact size for system integrations. Through a detailed design and fabrication process, the catalog models offer
up to full waveguide band operations with slight performance degradation at the band edges.

The magic tee is a four-port device. Since its collinear ports are perfectly matched, it is als to as a matched hybrid tee. The port relationship
of the magic tee is illustrated in the figure below. When two equal-amplitude, in-phase sig into the collinear ports, the resultant output signal
appears at the H-plane port only. On the other hand, when two equal-amplitude, 180" out- are fed into the collinear ports, the resultant
output signal appears at the E-plane port only. Alternatively, signals fed into the H- r it ini@ two equal-amplitude, in-phase signals at the
collinear ports and signals fed into the E-plane port are split into two equal-ampli - i The H-plane and E-plane ports are
isolated. Because of this feature, the magic tees are widely used in monopul other systems where phase and port
isolation are critical. When either the H-plane or E-plane port is terminated,th | -bhase or out-of-phase power splitters or

Fr- “iency IASErtip |~olatitn Amplltude
; VSWR Feature
Fange (GHz) | - iB) I N(dB) Balance (dB)

SWM-18327320-42-SB - Ry . 20.0 +0.10 1.5{8 WM-BK Block
SWM-18327320-42-3SW -42 S . 20.0 +0.10 1.5:1 WM-WK  Waveguide
SWM-27340320-28-SB "WR- 0 .20 20.0 +0.15 1.548 WM-BA Block

SWM-27340320-28-3W g ap (0 4 c 0.25 20.0 +0.15 1.54 WM-WA  Waveguide
| o | swwm-33350320-22-58 . sﬁa 0.25 20,0 ©015 151 WM-BQ |  Block
n &0.0 0.30 20.0 +0.15 1.5¢8 WM-WQ  Waveguide

SWM-40360320-19-SB »0 to 60.0 0.25 20.0 +0.20 1.548 WM-BU Block

SWM-40360320-19-SW - 40.0 to 60.0 0.30 20.0 +0.20 1.5:1 WM-WU  Waveguide

SWM-50375320-15-SB WR-15 50.0to 75.0 0.30 20.0 +0.25 1.548 WM-BV Block
SWM-50375320-15-SW WR-15 50.0 to 75.0 0.35 20.0 +0.25 1.5:1 WM-WV  Waveguide

SWM-60390320-12-SB -12 60.0 to 90.0 0.30 20.0 +0.30 1.5:1 WM-BE Block
SWM-60390320-12-SW 60.0 to 90.0 0.35 20.0 +0.30 1.5:1 WM-WE  Waveguide

SWM-75311420-10-SB WR-10 75.0t0 110.0 0.30 20.0 +0.30 1.5:1 WM-BW Block
SWM-75311420-10-SW WR-10 75.0t0 110.0 0.35 20.0 +0.30 151 WM-WW  Waveguide

Note: 1) Insertion loss is the power loss on top of the loss due to the power E-Plane splitting.

E-Plane \ _— Collinear
Collinear + i Collinear
\ Collinear

H-plane H-plane
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Waveguide Power Dividers, SWP Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Testlabs

¢ 2,4, and 8 ways ¢ Instrumentation
¢ Low insertion loss and high isolation ¢ Subassemblies
4 Excellent port balance

¢ Narrow and broadband operations

4 Instrumentation grade

DESCRIPTION:

SWP series waveguide power dividers (splitters) or combiners are widely used in labs, test instrumentation and radar and communication systems.
The below standard models cover 18 to 110 GHz, however, additional models can be offered for frequencies up to 170 GHz. These power dividers are
available in in 2" way power dividing configurations, with a maximum of 32 ways. While the below models list right angle configurations, end launch
configurations are also available. Through a detailed design and fabrication process, these power dividers exhibit low insertion loss, high port isolation
and well-balanced, in-phase power dividing across a broad frequency range. Always check gfe Wabsite or contact the factory for custom models.

CATALOG MODELS:

i i 2mplifte
Band Model Number Waveguide e & l Isolatl‘or, 1l 'm. Feature
Range (GHz) s (dB} Balanc > (uB)

"« | sweasmrrst | were BROTETDD) | | — 1 |
| k| swe-isse7304-4280 | WR42  JEEERICES . . +0. 151 WPK4  4Way
| wr2s |5 | 151 WP-A2  2Way
sz | _ | A
: : . : . 151  WP-Q2  2Way
: : +0. 151  WP-Q4 4 Way
: : +0. 151  WP-U2  2Way

SWP-40360304-19-S% . . . . *0. 1.5:1 WP-U4 4 Way
SWP-50375302-15-S1 / . *0. AL 5l WP-V2 2 Way

SWP-50375304-15-S1 . A . *0. 1.5:1 WP-V4 4 Way
SWP-60390302-12-S% v . . . . 1.5:1 WP-E2 2 Way
SWP-60390304-12-S% . . . . *0. 1.5:1 WP-E4 4 Way
SWP- H

Ka
Ka

w WP-75311402-10-S1 . . . AL 5l WP-W2 2 Way
w SWP-75311404-10-S% WR-10 75.0t0.110.0 - - - 1.5:1 WP-W4 4 Way

CUSTOM MODELS:

| ka |
| ka |
| o |
| o |
[E]
[=]
| w |
L w |

SAGE Millimeter's waveguide power divider model numbers are configured per the following format. Customers may refer to the format and specify
their own model numbers accordingly when placing an order.

SWP - FIN F2N NN - WG - XY

F1N is the start frequency in MHz x 10N. For example: 92 GHz = 923

F2N is the stop frequency in MHz x 10N. For example: 96 GHz = 963

NN is the number of power dividing. For example: 8 ways = 08

WG is the waveguide size. For example: WR-10 = 10

X is the power divider configuration type. “S” is standard coplanar, “E” is end launch and “C” is custom.
Y is for factory reserve.

Example: SWP-92396308-10-E1 is an 8-way waveguide power divider with a frequency range of 92 to 96 GHz. The power divider has WR-10 waveguides at the input and
output ports and an end launch configuration. “1” is a factory assigned number.
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Waveguide Directional Couplers, SWD Series

FEATURES:

APPLICATIONS:
4 Frequency coverage: 18 to 170 GHz
¢ Waveguide or split block configurations ¢ Testlabs
¢ Low insertion loss and high directivity ¢ Instrumentation
¢ Directional, bi-directional and dual ¢ Subassemblies

directional types
Instrumentation grade

*

DESCRIPTION:

SWD series waveguide directional couplers feature low insertion loss, a flat coupling level and high directivity. The below standard models cover 18 to
110 GHz, however, additional models are offered for frequencies up to 170 GHz. Mechanically, they are constructed as either waveguides or split
blocks. While the waveguide version offers the advantage being light weight with a flexible coupling arm orientation, the split block version offers a
compact size and higher directiv ectional (4 ports) and dual direc-
tional (4 ports). Their schematics ustom models.

CATALOG MODELS (Spl

Model Number® 23

R Feature

18.010 265
18010265
26510400
| o | swocceonzzes)
| o | swoccsonz208)
| o | swoccaomzess)
SWD-CC40H-15-SB 50010750 _ _3,6,10 20, 30 0.70 30 1L WD-SBV  3Ports, HB
| E | swoccaon12e8 | wriz [N OIREENORTIP 0.80 30 111  WD-BB-E 4 Ports, HB
60.0 to 90.0 10, 20 0.80 30 111  WD-DB-E 4 Ports, HB

111 WD-BB-K 4 Ports, HB
1.1:1  WD-DB-K 4 Ports, HB
111 WD-SB-K  3Ports, HB
1.1:1  WD-BB-A 4 Ports, HB
111  WD-DB-A 4 Ports, HB
1.1:1  WD-SB-A 3 Ports, HB
111 WD-BB-Q 4 Ports, HB
1.1:1  WD-DB-Q 4 Ports, HB
111  WD-SB-Q 3 Ports, HB
1.1:1  WD-BB-U 4 Ports, HB
111 WD-DB-U 4 Ports, HB W
1.1:1  WD-SB-U 3 Ports, HB

@75.0 3, 6, 10, 20, 30 0.70 30 1.1:% WD-BB-V 4 Ports, HB
50"

to 75.0 10, 20 0.70 30 1.1:1 WD-DB-V 4 Ports, HB

=] :

| £ | swp-ccaon-12-sB | 60.0t090.0 3,86, 10, 20, 30 0.80 30 11:1  WD-SB-E  3Ports, HB
75.01t0110.0 3,6, 10, 20, 30 1.00 30 11:1  WD-BB-W 4 Ports, HB
75.0t0 110.0 10, 20 1.00 30 11:1  WD-DB-W 4 Ports, HB
w 75.0t0110.0 3,86, 10, 20, 30 1.00 30 11:1  WD-SB-W 3 Ports, HB

Note: 1) “CC” is the coupling factor in dB. For example, SWD-1020H-28-SB is a 10 dB standard directional coupler.
2) “H” is the coupling port bend option. There is no E bend option for the split block configuration.
3) “-BB” is a bi-directional, 4-port coupler, “-DB” is a dual directional, 4-port coupler and “-SB” is a standard 3-port directional coupler.

4) Insertion loss is the power loss on top of the coupling loss. For example, a 3 dB standard directional coupler, model number
SWD-0340H-28-SB, has a 4.5 dB total power loss.

5) The directivity of “-BB” models is dependent on the load’s VSWR.
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CATALOG MODELS (Waveguide Version):

Model Number* %3 Fr((;gt:ezr;cy Coupling (dB) ngssse r(t(ljoBr;A ?;r?gg\)/; Feature
SWD-CC30H-42-BW 18.0t0 26.5 3, 6, 10, 20, 30 0.60 30 1.15:1  WD-BH-K 4 Ports, HB
SWD-CC30H-42-SW 18.0 to 26.5 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-SH-K 3 Ports, HB
SWD-CC30E-42-BW 18.0to 26.5 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-BE-K 4 Ports, EB
SWD-CC30E-42-SW 18.0 to 26.5 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-SE-K 3 Ports, EB
SWD-CC30H-28-BW 26.5t040.0 3,6, 10, 20, 30 0.60 30 1.15:1  WD-BH-A 4 Ports, HB
SWD-CC30H-28-SW 26.5t040.0 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-SH-A 3 Ports, HB
SWD-CC30E-28-BW 26.51040.0 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-BE-A 4 Ports, EB
WD-CC30E-28-SW 26.51040.0 3, 6, 10, 20, 30 0.60 30 1.15:1 WD-SE-A 3 Ports, EB
SWD-CC30H-22-B 33.0to0 50.0 3, 6, 10, 20, 30 WD-BH-Q 4 Ports, HB
WD-CC30H-22-S 33.0t0 50.0 3, 6, 10, 20, 30 WD-SH-Q 3 Ports, HB
WD-CC30E-22-B 33.0t0 50.0 3, 6, 10, 20, 30 WD-BE-Q 4 Ports, EB
WD-CC30E-22-S 33.0t0 50.0 3, 6, 10, WD-SE-Q 3 Ports, EB
WD-CC30H-19-B 40.0 to 60.0 3, 6, 10,
WD-CC30H-19-S 40.0 to 60.0 3, 6, 10,
WD-CC30E-19-B 40.0 to 60.0
WD-CC30E-19-S 40.0 to 60.0
WD-CC30H-15-B 50.0 to 75.0
WD-CC30H-15-S
WD-CC30E-15-B
WD-CC30E-15-S
WD-CC30H-12-B
WD-CC30H-12-S
WD-CC30E-12-B

A

z
=}
) HHHHIHHHHHHHHHHHHEEHIIIIHHHH.

a
Ka
Ka
Ka

[}

[}

WD-BH-U 4 Ports, HB
WD-SH-U 3 Ports, HB
WD-BE-U 4 Ports, EB
WD-SE-U 3 Ports, EB

[}

WD-BH-V 4 Ports, HB
WD-SH-V 3 Ports, HB
WD-BE-V 4 Ports, EB
WD-SE-V 3 Ports, EB
WD-BH-E 4 Ports, HB

72}

WD-SH-E 3 Ports, HB

WD-BE-E 4 Ports, EB

W WD-CC30E-12-S 0 WD-SE-E 3 Ports, EB W
SWD-CC30H-10-B 0 to 1 ﬁ 3,6, 10, 20, 30 1.20 30 1201  WD-BH-W 4 Ports, HB
SWD-CC30H-10-S 7%&0.0 3,6, 10, 20, 30 1.20 30 12011  WD-SH-W 3 Ports, HB
SWD-CC30E-10-B 75.M0 110.0 3, 6, 10, 20, 30 1.20 30 1201  WD-BE-W 4 Ports, EB
S Reec MR o milan e 75.010110.0 3,6, 10, 20, 30 1.20 30 1201  WD-SE-W 3 Ports, EB

1) “CC” is the coupling factor in dB. For example, SWD-1020H-28-SW is a 10 dB standard directional coupler.
2) “H” OR “E” are the coupling port bend option. There is no E bend option for the split block configuration.
3) “-BW” is a bi-directional, 4-port coupler and “-SW” is a standard, 3-port directional coupler. “-DW"” is offered as a non-catalog model.

4) Insertion loss is the power loss on top of the coupling loss. For example, a 3 dB standard directional coupler, model number
SWD-0340H-28-SW, has a 4.5 dB total power loss.

5) The directivity of “-BB” models is dependent on the load’s VSWR.

3
SCHEMATICS:
\ _/_X—\_ 1 2
3
4 3
Standard Directional, 3 Ports Bi-directional, 4 Ports 4 Dual directional, 4 Ports
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Waveguide Crossguide Couplers, SWX Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 18 to 170 GHz ¢ Testlabs

4 Waveguide or split block styles 4 Instrumentation
¢ Three or four-port configurations ¢ Subassemblies
4 Various coupling levels

¢ Low insertion loss and moderate directivity

4 Instrumentation grade

DESCRIPTION:

SWX series waveguide crossguide couplers are offered for power sampling where directivity is a concern. Compared to multi-hole directional couplers,
crossguide couplers feature lower insertion loss and a shorter design. These couplers are offered in both waveguide and split block versions. The be-
low standard models cover 18 to 110 GHz, however, additional models can be offered for frequencies up to 170 GHz. While the waveguide version
offers a light weight and flange interfaces for a convenient integration from both directions, the block version offers a more compact size. Although both
versions can be offered in three and four-port configurations, only four-port configurations are listed below. In addition, full band models and differing
coupling levels can be requested. Always check the website or contact the factory for custor

CATALOG MODELS:

Frequency Bandwidth ~oupling Inser on | Directivity

Band Model Number VSWR
SWX-FINF2NCC-42:48 m 18.0t0 26.5 . v

SWX-FINF2NCC-424W | WR 42 [EEERRCRE

111 WX-BK-4

C‘&O 5 1.1:1 WX-WK-4

| wr2s [P 0.50 15 111 WX-BA4
| Ka | swiriNFance 2o R WR2E 0.70 5111 WxwAd
| o | swxrinrance-2248 | R:22 | 0.60 S 111 wxeeQe
n m QJ 730, 40 0.80 15 111 WX-WQ-4
, 8. 20,30,40  0.60 15 111 WX-BU-4
WR"10 . ? 20, 30, 40 0.80 15 111 WX-WuU-4
SWX-F1NF2NCC-15-4B . Q .0 20, 30, 40 0.70 i 1.1:1 WX-BV-4
SWX-F1INF2NCC-15-4W 2 0 754 10.0 20, 30, 40 0.90 15 1.1:1 WX-WV-4
ﬂ 50.0 t s 10.0 20, 30, 40 0.70 115 1.1:1 WX-BE-4
ﬂ 6, \90.0 10.0 20, 30, 40 0.90 15 1.1:1 WX-WE-4
§o 110.0 10.0 20, 30, 40 0.80 5 111 WX-BW-4
5.0 to 110.0 10.0 20, 30, 40 1.00 15 111 WX-Ww-4
Note: 1) Insertion loss is the power loss on top of the coupling loss. For example, 20 dB block type crossguide coupler with model number

SWX-30336320-28-4B has 20.5 dB total power loss.
2) The directivity of the four-port coupler is dependent on the load.

CUSTOM MODELS:

SAGE Millimeter’s crossguide coupler model numbers are configured per the following format. Customers may refer to the format below and specify
their own model numbers accordingly when placing an order.

SWX - FIN F2N CC - WG - XY

F1N is the start frequency in MHz x 10N. For example: 85 GHz = 853

F2N is the stop frequency in MHz x 10N. For example: 95 GHz = 953

CC is the coupling level in dB. For example: 30 dB = 30

WG is the waveguide size. For example: WR-10 = 10

X is for number of ports. “D” is for two ports, “3” is for three ports and “4” is for four ports.
Y is for coupler configuration. “B” is for split block and “W” is for waveguide.

Example: SWX-85395330-10-4B is a 4-port crossguide coupler with a frequency range from 85 to 95 GHz and a coupling level of 30 dB. The coupler has WR-10 wave-
guides at the input and output ports and a split block configuration.
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Waveguide Filters, SWF Series

FEATURES: APPLICATIONS:
4 Frequency coverage: 18 to 170 GHz ¢ Testlabs

¢ Bandpass, highpass and lowpass types ¢ Instrumentation
4 Low insertion loss and high rejection ¢ Subassemblies
4 Standard and custom designs ¢ Transceivers

4 Commercial and instrumentation grade

DESCRIPTION:

170 GHz. While filters are
e band operations. Always

o

ran% available upon‘request:
g

I ] .
%s;nd bandwidth and slope steepness.

SWEF series waveguide filters co
mostly custom designs, catalog
check the website or contact the

ELECTRICAL SPECIFIC/

Parameters

Frequency Range 18.0to 170.0 GHz
Passband Bandwidth? (Typica 100 to 6,000 MHz

10103.0dB
+0210 £05 d
25,0050

Note: 1) SAGE Millimeter’s «
insertion type. In ge
Q. Corrugated wav
lower production cc

ed to tf

ate@ passband bandwidth and slope steepness.
Rel the passband bandwidth and slope'steepness:

IS a typical value. Related to the operating bandwidth.

R-42, WR-28, WR-22, WR-19, WR-15, WR=12"and WR-10

they possess higher external
ids. E-plane insertion filters offer

2) See the definition o

CATALOG MODELS (Hig

Passband Passband | Passband Passband Rejection Band Rejec-
Band Model Number . .
- Freq. (GHz) I. L. (dB) VSWR Ripple (dB) Freq. (GHz) | tion (dB)
SWF-18316340-42-H1 WR-42 18.0 & Higher 0.30 1.2:1 +0.10 16.0 & Lower 40 WF-HK
SWF-27324340-28-H1 WR-28 26.5 & Higher 0.40 1.2:1 +0.15 24.0 & Lower 40 WF-HA

SWF-33330340-22-H1 WR-22 33.0 & Higher 0.40 1.2:1 +0.15 30.0 & Lower 40 WF-HQ
SWF-40336340-19-H1 WR-19 40.0 & Higher 0.45 1.2:1 +0.16 36.0 & Lower 40 WF-HU

K
Ka
U
\'%

SWF-50346340-15-H1 WR-15 50.0 & Higher 0.50 1.2:1 +0.18 46.0 & Lower 40 WEF-HV
SWF-60355340-12-H1 WR-12 60.0 & Higher 0.50 1.2:1 +0.20 55.0 & Lower 40 WF-HE
SWF-75370340-10-H1 WR-10 75.0 & Higher 0.60 1.2:1 +0.20 70.0 & Lower 40 WF-HW

SageMillimeter.com ® 3043 Kashiwa Street, Torrance, CA 90505 ® Ph (424)-757-0168 m Fax (424)-757-0188 m Email: Sales@SageMillimeter.com

© Copyright 2012 by SAGE Millimeter, Inc. 97 Data subject to change without notice

JoPN F D13 R A TR 2 7] www. rebes. net 051262657975 sales@rebes. net



S M Fiig DL Sr—— b b A Rlipl e ok 5 SR AN T

Document ID: SDI-002
Revision: 2.0

High Quality Standard and Custom Designed Microwave & Millimeterwave Products

CATALOG MODELS (Lowpass Filters):

Wave- Passband | Passband Passband jecti Rejec-

el E

15.0 t0 26.5 0.80 1.3:1 +0.25 30.0 & Higher 40 WF-LK
23.0 10 40.0 0.80 1.31 +0.25 43.0 & Higher 40 WF-LA
28.0t0 50.0 1.00 1.3:1 +0.25 54.0 & Higher 40 WF-LQ
33.0 10 60.0 1.20 1.4:1 +0.35 64.0 & Higher 40 WF-LU
42.0t075.0 1.50 1.4:1 +0.40 79.0 & Higher 40 WF-LV
52.0 t0 90.0 1.80 1.51 +0.40 95.0 & Higher 40 WF-LE
65.0 t0 110.0 2.00 1.5:1 £0.40 115.0 & Higher 40 WF-LW

CUSTOM MODELS:

[ ]
| v
[ & ]

SAGE Millimeter’s filter model numbers are configured per the following format. Customers ma
numbers accordingly when placing an order.

refer to the format below and specify their own model

SWF - FON NNN RJ - WG - XY

FON: For highpass or lowpass filters, FON is the passband corner frequ MHz x 10N. Foffexamgple: 45 GHz = 453
FON: For bandpass filters, FON is the center frequency of the passb i ;  /§-GHz = 483
NNN: For highpass or lowpass filters, NNN is the rejection freque, iNe | n iS¥specifie MHz x 10N. For example: 60 GHz =

Y is for factory reserve.

Example 1: SWF-29302330-28-B1 is a bandpass filter with

2@%6\ passhand bandwidth of 2 GHz, and a rejection of 30 dB. The wave-
guide is WR-28. “1” is a factory assigned number.

factory assigned number.

Example 2: SWF-28325340-28-H1 is a highpass filicaath a pass r %;;wd a rejection of 40 dB at 25 GHz and lower. The waveguide is WR-28. “1” is a

Example 3: SWF-70374240-15-L1 is a low,
factory assigned number.

st(£® 70 GHz and rejection of 40 dB at 74 GHz and higher. The waveguide is WR-15. “1” is a
TECHNICAL NOTATIONS: \J
Definitions of passband, 3 dB bandwidth, passbaﬁ&?

ion loss, passband ripple and rejection frequency are illustrated below.

Rejecti‘on Freq. Rejectio‘n Freq. Rejection Freq. Rejectio:n Freq.
L 4

T T hd T hd
F (GHz)

IL.g F (GHz) I L @----f-ctoo- A_ F (GHz) L. .

Ripple /

Ripple

L Rejection Rejection
Rejection @-----d-f--coomme oo @------ @ [ e e ——--
o o o
k=) k= =)
[} 1] [}
[%2] 1] [%2]
o o o
= . — . . = .
Bandpass Filter Highpass Filter Lowpass Filter
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Waveguide Tunable Shorts and Loads, SWS and SWL Series

FEATURES: APPLICATIONS:
¢ Frequency coverage: 26.5t0 170 GHz ¢ Instrumentation
¢ Linear bearing configuration ¢ Test setups

4 Superior return loss

¢ Instrumentation grade

DESCRIPTION:

SWS series waveguide tunable shorts and SWL series waveguide tunable loads are offered for applications where phase variations are required.
These tunable shorts and loads are designed for a smooth and constant phase adjustment by diplementing a linear bearing configuration.

gficy bands up to 220 GHz are available per request. The
ing and VSWR of the tunable loads range

The below standard offering covers the frequency range of 26.5 to 170 GHz. Higher frequ
VSWR of the tunable shorts is 20:1 through W band and 15:1 through D band. The averag
from 1.0 watts to 0.1 watts and 1.05:1 to 1.1:1, respectively, from low band to high band.

CATALOG MODELS (Tunable Shorts):

Model Number Waveguide grequency Rante\(CGtz) VSWR m

D/
— C WS AT
[ o | SWS-225T1 % .0 GHz 20:1 WS-QT
SWS-195T1 %o. t0 60.0 GHz 20:1 WS-UT

SWS-15-T1 C,J 50.0 to 75.0 GHz 20:1 WS-VT
£ | e R 000000 201 WeEr

SWS-10-T1 <10 75.0 t0 110.0 GHz 20:1 WS-WT

SWS-08-T1 Wk -08 90.0 to 140.0 GHz 18:1 WS-FT

*J/R-0A

SWS-06-T1 110.0 to 170.0 GHz 15:1 WS-DT
W Note: Fixed waveguide shorts are offered u 1” instea@

Jr1” and are listed on the website. W
CATALOG MODELS (Tunable Loads): N

Model Number Wa zguide Frequency Range (GHz) Power (dBm) VSWR m

| wr2s | 26.540.40.0.G5z 300 1.05:1 WL-AT
WR-22 33.0 to 50.0 GHz 27.0 1.05:1 WL-QT

U WR-19 40.0 0 60.0 GHz 27.0 1.05:1 WL-UT

v WR-15 50.0 to 75.0 GHz 25.0 1.05:1 WL-VT
SWL-1223-T1 WR-12 60.0 to 90.0 GHz 23.0 1.05:1 WL-ET

w SWL-1023-T1 WR-10 75.0 t0 110.0 GHz 23.0 1.06:1 WL-WT

F WR-08 90.0 to 140.0 GHz 20.0 1.08:1 WL-FT
WR-06 110.0 to 170.0 GHz 20.0 1.10:1 WL-DT

Note: 1) The outline drawings for the tunable shorts and loads are identical.
2) Fixed waveguide loads are offered under “-S1” instead of “-T1” and are listed on the website.
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Waveguide Motorized Switches, SWJ Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Low insertion loss ¢ Testsets

¢ Highisolation ¢ Radar systems

¢ TTL control

¢ High reliability and repeatability

DESCRIPTION:

SWJ series waveguide motorized switches are double pole, double throw transfer switches. These motorized switches feature four ports with E-plane
switching. The switch is a bi-directional device, which allows each port to be switched on and off between the adjacent ports. The switch offers a low
insertion loss and high isolation.

The below standard offering covers the frequency range of 26.5 to 110 GHz and features 3
type switches can also be requested. Always check the website or contact the factory for

L drfver for signal control. However, latching and manual

CATALOG MODELS:

Band Model Numbgr Frequency by sl b J ] Switching Speed Signal Control
Range (GHz) Loss (dB) (mS)

SWJ-28-TS 26.5 10 40.0

TTL
| o | SWJ-22-TS 33.01050.0 129 TTL
SWJ-19-TS 40.0 t0 60.0 125 TTL

SBGE | | | & 1] -
[ = | oo 00N | _ -
w0t | . 1] -

CUSTOM MODELS:

SAGE Millimeter’'s motorized switch mod
own model numbers accordingly when placir

SWJ - WG - XY

WG is the waveguide size. For example’&&— 10

Xis the signal control type. “T" is TTL drive# “L" is latching and “M” is manual.
Y is for factory reserve.

Example: SWJ-12-T1 is a motorized switch with WR-12 waveguides and a TTL driver for signal control. “1” is a factory assigned number.

ELECTRICAL SCHEMATICS:
J2
J4
- -———» POS. Switch Schematic

- POS, 1 (Shown in Position 1)
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Waveguide Diplexers, SWY Series

FEATURES: APPLICATIONS:

¢ Frequency coverage: 18 to 110 GHz ¢ Communication systems
¢ Low insertion loss ¢ Transceiver modules

4 High channel isolation ¢ Subassemblies

¢ Cavity or E-plane configurations

4 Mass production capability

DESCRIPTION:

SWY series waveguide diplexers are designed and manufactured to meet the requirement
diplexers are designed and manufactured for low cost production by implementing either
an E-plane structure to further reduce the production cost. The diplexers are available acr
are usually custom designs, catalog models reflect SAGE Millimeter’s standard prqg nce, deglgn and production capability. Check the web-
site or contact the factory for custom models.

r communication applications worldwide. These
cavity configuration for higher performance or

CATALOG MODELS:

Antenna 1 | G Banowidth Insertion Crossover
RosUEeT Waveguide® (Vi) Loss (dB) | Rejection (dB)®

| y/ 141
A - 141
L 141
& 131

| @ | swy-a134334522E0 . 1.4:1
SWY-59361350-15-E4 ] ‘ 151

SWY-58363350-15.E1 131
| £ | swy-743s4355.1208 13:1

Note: 1) The waveguide sizes for the antenna port, RX and TX port may differ. Specify detailed port interfaces when ordering.
2) The passband bandwidth of the RX and TX channel may differ. Specify when ordering.
3) Crossover rejection is the same as channel isolation.

Passbhand
VSWR

W

CUSTOM MODELS:

SAGE Millimeter’s diplexer model numbers are configured per the following format. Customers may refer to the format below and specify their own
model numbers accordingly when placing an order.

SWY -FIN F2N IS - CI - XY

F1N is the center frequency of Channel 1 in MHz x 10N. For example: 45 GHz = 453
F2N is the center frequency of Channel 2 in MHz x 10N. For example: 49 GHz = 493
IS is the crossover rejection or channel isolation in dB. For example: 50 dB = 50

Cl is the input connector type. For example: WR-22 = 22

X is the diplexer type. “E” is E-plane type and “I” is iris type.

Y is for factory reserve.

Example: SWY-75380360-12-E1 is a diplexer with a Channel 1 center frequency at 75 GHz, a Channel 2 center frequency at 80 GHz, and a channel isolation of 60 dB. The
diplexer is E-plane-based with a WR-12 waveguide at the input. “1” is a factory assigned number.
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Waveguide Hardware, SWH Series

FEATURES: APPLICATIONS:

¢ High quality ¢ Waveguide

¢ Low cost ¢ Testlabs

¢ Instrumentation grade ¢ Instrumentation
% ¢ Subassemblies

DESCRIPTION:

SWH series waveguide hardware includes waveguide flanges, waveguide screws, waveguide dowel pins and waveguide flange drilling jigs. The stand-
ard catalog models are listed in the tables below. Check the website or contact the factory for custom models.

CATALOG MODELS:

Waveguide Flange

Waveguide Flange SWH-595-FK K \ : W —4%veguide Brass
Waveguide Flange SWH-599-FA - h E for -2 waveguide WH-AB Brass
Waveguide Flange SWH-383-FQ -22 waveguide WH-QB Brass
Waveguide Flange SWH-383-FU - fol’ WR-19 waveguide | WH-UB Brass

Waveguide Flange SWH-385-FV 'JG3b ge for WR-15 waveguide WH-VB Brass
Waveguide Flange SWH-387-FE @ lange for WR-12 waveguide WH-EB Brass
Waveguide Flange SWH-387-FW Wover flange for WR-10 waveguide |SWWHWB Brass

Waveguide Screw SWH-332-SS W Standard waveguide screw with 3/32 hex head = WWH=332¥ I Stainless Steel
Waveguide Screw SWH-564-SS QN/A Standard waveguide screw with 5/64 hex head ~ WH-564 | Stainless Steel
Waveguide Pin SWH=625-PS All N/A Standard waveguide flange dowel pin, 1/16” dia  MWH=635 I Stainless'Steel

Waveguide Flange Drilling Jigs

WG Flange Dirilling Jig SWH-383-JQ Q WR-22 UG383/U Cover flange for WR-22 waveguide WH-JQ Steel

Waveguide Hardware

Descriptions

W

u WR-19  UG383/U-M Cover flange for WR-19 waveguide =~ WH-JU Steel
\Y WR-15 UG385/U Cover flange for WR-15 waveguide WH-JV Steel
E WR-12 UG387/U Cover flange for WR-12 waveguide WH-JE Steel
W WR-10 ~ UG387/U-M Cover flange for WR-10 waveguide =~ WH-JW Steel
F WR-08  UG387/U-M Cover flange for WR-08 waveguide WH-JF Steel
D WR-06 ~ UG387/U-M Cover flange for WR-O6waveguide ~ WH-JD Steel
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Rectangular Waveguide and Flange Technical References

Waveguide

ol Designator t

WR-90
RG-52/U

WR-75
RG-346/U

WR-62
RG-91/U

WR-51
RG352/U

WR-42
RG-53/U

WR-34
RG354/U

WR-28
RG-96/U

&
2

WR-22
RG-97/U

O
~

w
Z

WR-19
RG-385/U

WR-15
RG-98/U

WR-12
RG-99/U

WR-10
RG-359/U
WR-8
RG-138/U
WR-6
RG-136/U
WR-5
RG-135/U

W Note:

WG-16
R100

WG-17
R120

WG-18
R140

WG-19
R180

WG-20
R220

WG-21
R260

WG-o~
R320

WG-23
R400

WG-o
R500

WG-25
R620

WG-26
R740

WG-27
R900

WG-25
R1200

WG-29
R1400

WG-30
R1600

1) The “RG” series wa

aluminum, the desi
2) The attenuation val
surface roughness

3) The flange designai
is different.

Inner Dimen-
sion (Inches)

0.900 x 0.400

0.750 x 0.375

0.622 x 0.311

0.510 x 0.255

0.420 x 0.170

0.340x 0.170

0.280 x 0.140

0.224 x 0.112

0.188 x 0.094

0.148 x 0.074

0.122 x 0.061

0.100 x 0.050

Frequency
Range (GHz)

8.2t012.4

10.0to 15.0

12.410 18.0

15.0t0 22.0

18.0t0 26.5

22.0t0 33.0

26.5t0 40.0

33.0t0 50.0

40.0to 60.0

50.0 to 75.0

Wavelength
(mm)

36.6 to 24.2

29.910 20.0

24.210 16.6

20.0to 13.6

16.6t011.3

13.6t0 9.10

11.3 to 7.50

9.10 to 6.00

Cut-Off Fre-
quency (GHz)

6.56

7.87

9.49

11.54

14.08

17.28

90.79

115.71

Power Rating
(CW, Kw)

3.00 to 2.40
2.801t0 2.20
1.80to 1.40
1.20to 1.00
0.80 to 0.60

0.60 to 0.50

&O to 0.27
@

Zéé 5 0.28 10 0.25

0.251t0 0.20

0.15t0 0.12

0.13t00.11

0.12t0 0.10

Attenuation
(dB/Feet) 2

0.030 to 0.065

0.036 to 0.077

0.047 to 0.097

0.064 to0 0.133

0.101 to 0.207

0.117 to 0.254

1158 t0 0.345

0.22110 0.376

0.286 to 0.398

0.38510 0.570

0.530to 0.780

0.710 to 1.020

1980 to 1.520

1.350t0 2.120

1930 to 3.050

" material only. If the material is

M

Historic Flange 34

IL-F-3922/( **)

53-001
UG-39/U

53-007

53-005
UG-419/U

70-010

54-001
UG-595/U

UG-1530/U

54-003
UG-599/U

67-006
UG-383/U

67-007
UG-383/U-M

67-008
UG-385/U

67-009
UG-387/U

67-010
UG-387/U-M

74-001
UG-387/U-M

74-002
UG-387/U-M

74-002
UG-387/U-M

ue varies for other types of

non cover type, the designator

4) Flange UG-387/U-M means that only the waveguide size is reduced. All other flange parameters remain the same as UG-387/U.

0.0615 DIA x THRU

APIN PRESS FIT 4-40 x THRU
2PLS 4 PLS
003
45.00° O
. A DIA
EH-1K @) 3 via, REF H-
45.00° 5 /
0.067 DIA x THRU
A/PIN HOLES C DIA
2PLS
BAND A B C
Q& U 1125 0937 0.500
VvV, E & W 0.750 0.562 0.375

=016

— [‘0‘13

Dia DIA x THRU
4PLS

e

B +——F D
A

BAND WR-90 | WR-75 | WR-62 | WR-51 |WR-42/34| WR-28
A B 1630 1.500 1312 1312 0.880 0.750
C 1220 1.040 0.994 0.956 0.640 0.500
D 1.280 1122 0.956 0.994 0.670 0.530
H 0.250 0.250 0.250 0.250 0.190 0.190
Dia 0172 0.147 0147 0147 0.116 0.116
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Circular Waveguide and Flange Technical References

The dimensions of the circular waveguide are related to which waveguide mode the waveguide is operating in. Two popular circular waveguide modes
are used, namely TE;; mode and TEy mode. TE;; is the fundamental mode and TE, is a higher order mode. Due to the fact that the electric field is
perpendicular to the waveguide wall of TE,; mode, there is no conductive loss during the wave propagation. Therefore, TE,; mode is widely used in
the industry for low loss and high power transmission. Circular waveguide dimensions for both operating modes are given. The EM field distributions of
both TE,; and TE,; modes can be seen in the diagrams below.

TE;; Mode Circular Waveguide Parameters TEy Mode Circular Waveguide Parameters

Frequency Range Inner diame- Cut-Off Fre- S Frequency Inner diame- Cut-Off Fre- o

Band Historic Flange 12 Historic Flange 12

(GH2) ter (Inches) | quency (GHz) J Range (GHz) | ter(Inches) | quency (GHz) 9
Low 8.2010 9.97 : : 11.0 to0 16.0 1.500 6.03 .

Medium 8.50t0 11.6 0.938 7.38 UG-39/U-M
High 9.97t012.4 0.797 8.68 13.2t0 18.9 1.265 7.15 UG-419/U-M
Low 12.4t0 15.9 0.688 10.06
Ki Medium 13.4 t0 18.0 0.584 11.85 UG-419/U-M 15.9to 21.9 1.106 8.18 UG-419/U-M

High 15.9to 18.0 0.500 13.84
Low 17.5t0 20.5 0.470 14.73 0.951 9.51 UG-595/U-M

Medium 20.0to 24.5 0.396 17.48 UG-595/U-M
High  24.0t026. . 13.18 UG-595/U-M
Low 26.0 to 33.0
LCYGVl  Medium  33.0t0 38.5 14.06 UG-595/U-M
High 38.51043.0 @
Loy | SE0iwg 16.59 UG-383/U-M
(oN(:)MM Medium = 38.5to 43.0
High 43.0 to 50.0
/1 ' 3 24.44 UG-383/U-M
Low 38.5t0 43.0
U Medium  43.0 to 50.0 ; ;
High  50.0t060.0 %zn 63.9 0.353 25.61 UG-387/U-M
Low 50.0 to 58.0
v Medium  58.0 to 68.0 0.291 31.07 UG-387/U-M
High 68.0to 77.0
Low 58.0 10 68.0 70.0 t0 96.0 0.249 36.31 UG-387/U-M
Medium 68.0to 77.0
High 77.0to 87.0 86.0 to 115.0 0.201 44.98 UG-387/U-M
Low 77.0 to 87.0
w Medium  87.0 to 100 93.0 to 128.0 0.186 48.6 UG-387/U-M
High 100 to 112
Low 87.0 to 100 ors shown are for brass, cover
Medium 100 to 112 UG-387/U-M aterial is aluminum or non cover
High 115 to 140
Low 100 to 112 0.082 84.41 )
Medium 115 to 140 0.075 92 28 UG-387/U-) ) Flang means that only the waveguide
High 140 to 160 0.059 117.31 has been modified. All other flange parameters remain the same
Low 115 to 140 0.067 103.30 as UG-387/u.
(€] Medium 140 to 180 0.059 117.31 UG-387/U-M
High 180 to 220 0.050 138.43
TE,, Mode s TEq Mode .
. 2 .A |
Y e ‘
: . —— EField ot R
- -~ MField NN oo
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Coaxial Passive Component Technical References

Coaxial devices are widely used in the microwave industry and are increasingly being used at millimeterwave frequencies up to 110 GHz. Since SAGE
Millimeter’s products and services focus on higher microwave and millimeterwave frequencies, only miniaturized connectors will be discussed here.
The following are concepts, terms and definitions that are widely used and accepted in the industry.

Coaxial Line:

A coaxial line is a transmission line that is comprised of an outer conducting metal tube that encloses and insulates an inner central conduct-
ing core. Coaxial lines are primarily used to transmit high frequency signals.

Dominant Mode:

The dominant mode of a coaxial line is the TEM mode. The electric and magnetic fields of the
TEM mode in a coaxial line is shown on the right. Higher order modes tend to cause

excessive loss. A coaxial line’s dominant mode of operation is governed by the diameters of =y
its outer conductor (D) and inner conductor (d) and the dielectric constant (Er) under the ot
following relationship:

Characteristic Impedance:

138 D
The characteristic impedance of a coaxial component operating v Zo = \/_ IOgF Q)
Er
Coaxial Connector Types:
The main coaxial connector types used in higher micrg w ies are summarized in the table below. “K” and “V”
connectors are trademarks of Anritsu. Their alternative : connectors, respectively. “SMA” connectors are a

&tonductor “d” and the dielectric constant of the connectors are
éér diameter of the outer conductor is used to name the connector
% 2.92 mm inner diameter. In addition, the indicated TEM mode oper-
@ dard specifications. For example, the K connector’s operating frequen-

s®ndard specification is DC to 40 GHz.

Alternative TEM Mode Freq.
P 1.27 2.20 50

SMA(M) None SM DCto 22.71

provided below for various connector ty
type. For example, the 2.92 mm connector h
ating frequency range for these cogiaes

male connector 4.40
SMA(F) None SF SMA female connector 4.40 1.27 2.20 50 DCto 22.71
Super SMA(M) IS/ 3ivi SUPCH SIVIA THaie Coincoion 3.50 108 2:00 50 DC to 29.49
Super SMA(F) SSMA(F) 3F Super SMA female connector 3.50 1.08 1.82 50 DC to 30.91
2.92 mm (M) K(M) KM K male connector 2.92 127 100 50 DC to 45.58
2.92 mm (F) K(F) KF K female connector 2.92 127  1.00 50 DC to 45.58
2.4 mm (M) None 2M 2.4 mm male connector 2.40 1.04 1.00 50 DC to 55.50
2.4 mm (F) None 2F 2.4 mm female connector 2.40 1.04 100 50 DC to 55.50
1.85 mm (M) V(M) VM V male connector 1.85 080 100 50 DC to 72.07
1.85 mm (F) V(F) VF V female connector 1.85 0.80  1.00 50 DC to 72.07
1 mm (M) None 1M 1 mm male connector 1.00 0.43 1.00 50 DC to 133.39

1 mm (F) None 1F 1 mm female connector 1.00 0.43 1.00 50 DC to 133.39
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Appendix A

Return Loss, VSWR, Reflection Coefficient, Mismatch Loss, Power Transmission and Power Reflection

Return Loss (dB) Reflection Coefficient Mismatch Loss (dB) Power Reflection, %
1.0

17.391 0.891 6.868 20.567 79.433
2.0 8.724 0.794 4.329 36.904 63.096
5.848 0.708 3.021 49.881 50.119
4.419 0.631 2.205 60.189 39.811
3.570 0.562 1.651 68.377 31.623
3.010 0.501 1.256 74.881 25,111lE)
2.615 0.447 0.967 80.047 19.953
2:323 0.398 0.749 84.151 15.849
2.100 0.355 0.584 87.411 12.589
1.9 10.000
1.7¢ 7.943
1.6° 6.310
1.5 5.012
1.4¢ 3.981
1.4 3.162
1.37 2,512
1.30 L
1.2¢ 1.585
AL 1.259
1.2 1.000
LAl 0.794
1.17 0.631
ALl 0.501
AL AL 0.398
1.11 0.316
1.1( 0.251
1.0¢ 0.200
1.0¢ 0.158
1.07 0.126
1.0¢ 0.100
1.0t 0.079
1.0¢ 0.063
1.0¢ 0.050
1.0¢ 0.040
1.0 0.032
1.032 0.016 0.001 99.975 0.025
1.029 0.014 0.001 99.980 0.020
1.025 0.013 0.001 99.984 0.016
1.023 0.011 0.001 99.987 0.013
1.020 0.010 0.000 99.990 0.010
1.018 0.009 0.000 99.992 0.008
1.016 0.008 0.000 99.994 0.006
1.014 0.007 0.000 99.995 0.005
1.013 0.006 0.000 99.996 0.004
1.011 0.006 0.000 ) e 0.003
1.010 0.005 0.000 99.997 0.003
1.009 0.004 0.000 99.998 0.002
1.008 0.004 0.000 99.998 0.002
1.007 0.004 0.000 99.999 0.001
1.006 0.003 0.000 99.999 0.001
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Appendix B
MW, mW and Watt to dBm Conversion
MW to dBm mW to dBm Watt to dBm
EEEE EEEDE KIS

1.0 -30.0 .0 0.0 0] 30.0
2.0 -27.0 2.0 3.0 33.0
-25.2 34.8

-24.0 36.0

-23.0 37.0

-22.2 37.8

-21.5 38.5

-21.0 39.0

-20.5 39.5

-20.0 40.0

-17.0 43.0

-15.7 44.8

-14.0 46.0

-13.0 47.0

-12.2 47.8

-11.5 48.5

-11.0 49.0

-10.5 49.5

-10.0 50.0

-7.0 53.0

-5.2 54.8

-4.0 56.0

-3.0 57.0

-2.2 57.8

-1.5 5315

-1.0 59.0

-0.5 5.5

0.0 60.0
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SAGE Millimeter, Inc. Model Number Index

- Conical Horn Antennas 4 m Dielectric Resonator Oscillators 56
m Scalar Feed Horn Antennas 6 m Wide Tuning Bandwidth Gunn Oscillators 52
m Gaussian Optic Lens Antennas 7 Volume Production Oscillators 55
Lens Corrected Antennas 8 m Mechanically Tuned Gunn Oscillators 5ill
m Microstrip Array Antennas 11 m Phase Locked Oscillator 57
m Omni Directional Antennas O m Gunn Oscillator Regulators/Modulators 53
m Probe Antennas 5 SOV Varactor Tuned Gunn Oscillators 54
m Pyramidal Horn Antennas 3 SSC Communication Modules - Transceivers 67
m Polarizers 12 m Ranging Sensor Heads 63

SAT Orthomode Trans 59
Cassegrain Anter 60
Broadband Ampli ceivers 65
Low Noise Amplif 61
m Power Amplifiers A insmitters 66
Coaxial Attenuatc A‘," 69
Coaxial Direction: Yool 82

SCF Coaxial Filters

i)
2l 80
Q™ o 72
K —‘v/ rs 76

W
; g y 75
< ain Test Sets 81

SCH Coaxial Torque W\
SCM Coaxial Matched
SCS Coaxial Power Sy

SCT Coaxial Adapters S

Coaxial Cables ‘ x‘ Harmonic Mixers 73
m Active Frequency (‘ .4 84
m Balanced Mixers . 1\ lyzer Extenders 78
m Amplitude Detect %A&' lyzer Extenders 77
m Balanced Harmor K\J ! 71
m Single Sideband | & 0‘ ors 83
m Passive Frequenc \Y 74
m Quadratrue Mixer 89
m Subharmonically Pumped Mixers 33 m Waveguide Directional Couplers 94
m Balanced Up-converters 34 m Waveguide Filters 97

SFV Subharmonically Pumped Up-converters 35 m Waveguide Straights, Bends and Twists 86
m Single Pole, Four Throw Switches 43 m Waveguide Hardware 102
m Electrical Attenuators 39 Waveguide Motorized Switches 100
m Single Pole, Double Throw Switches 42 Waveguide Terminations 91
m Electrical Phase Shifters 40 m Waveguide Magic Tees 92
m Single Pole, Single Throw Switches 41 m Waveguide Power Dividers 93
m Iso-adapters 45 Waveguide Taper and Mode Transitions 90
Coaxial Isolators/Circulators 46 m Waveguide Flange and Bulkhead Adapters 88
m Full Band Waveguide Isolators/Circulators 47 Crossguide Couplers 96
m Waveguide Junction Isolators/Circulators 48 Waveguide Diplexers 101
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NOTES
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TERMS AND CONDITIONS
Terms

All sales are governed by SAGE Millimeter's Terms and Conditions of Sale, which can be accessed
online. A copy is provided at time of order acceptance and may be requested anytime. Highlights
from the Terms and Conditions are Sale are reproduced below for buyer’s convenience:

Order Placing

Customer may place orders through the website, to sales representatives or distributors, and to the
SAGE Millimeter sales department directly in writing. All accepted orders shall be formally acknowl-
edged. Buyer has a responsibility to verify that material terms like quantity, price, technical specifi-
cation, shipping and billing addresses, and shipment method are accurately described on the
acknowledgement. Discrepancies, questions, and concerns should be brought to the attention of the
SAGE Millimeter sales department immediately.

Pricing and Minimum Order

Due to the continuing changes in technology, prices
out notice. Always confirm the price and specificati
der acceptance. The minimum combined order a

Technical Support

SAGE Millimeter maintains an experienc
plication. Always contact the SAGE Ml
assistance.

t%ﬁ an optimized solution for your ap-
e

ior% rtment for any technical questions or

SAGE Millimeter warrants e @rom defects in materials and workmanship for a
period of twelve monthg ry. This warranty obligates SAGE Millimeter to per-
urned

form repair or replace s returned freight prepaid to factory. SAGE Millimeter
This warranty policy does not ckw the low value products or accessories, such as waveguide hard-

will not accept or repair a rial without a Return Material Authorization (RMA) num-
ber. The RMA number can be contacting the SAGE Millimeter customer service depart-
ware, such as waveguide screws, dowel pins etc. The warranty period for these products is limited
to three months from the date of delivery.

Warranty and Non-Warra

ment.

Warranty repairs will be made at no cost to the customer. Out of warranty repair requires a pur-
chase order from the customer before the repairs can be accomplished. SAGE Millimeter. will pro-
vide an estimate for the cost and delivery of the repair once such request from the customer is re-
ceived. An evaluation fee will apply for products which are evaluated for defect and found to be out
of warranty.

Limited Liability

In no event shall SAGE Millimeter, Inc. be liable for incidental, indirect, or consequential damages
or for any amount in excess of the net price of the products found to be defective or not in conform-
ance with applicable specifications.
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