— WIDEBAND, LOW NOISE SYNTHESIZERS
/ < WIRELESS, INC. 2-20 GHz and 1-22 GHz

FEATURES
e Superior Phase Noise

FE MICRO LAMBDA MLSE SERIES

e 1 Hz Step Size

e Additional RF Output (Optional)

o External Reference 5-100 MHz (Optional)
e 2nd L.O. Output (Optional)
APPLICATIONS

Test Equipment
Local Oscillators
Frequency Converters

DESCRIPTION = N .

The MLSE-Series of YIG-Based wideband synthesizers are ideal as the main local oscillators in receiving systems,
frequency converters and test and measurement equipment. Rivaling the best lab-grade test equipment, they pro-
vide 1 Hz frequency resolution over the 2 to 20 GHz and 1 to 22 GHz frequency range. Power levels of +14 to +20
dBm are standard through out the series. Spurious performance is —-60 dBc and full band tuning speed is 31 mSec.
The units are 77 x 5” x 2” high and consume 43 watts. This series of synthesizers utilizes a micro controller with non-
volatile memory and up to 1,000 preset frequency commands. Flexibility of the design yields special options avail-
able to the user when specified. These options include; Additional RF outputs, second LO output and special auxil-
iary frequency input to allow an external signal applied in the frequency range of the unit to be switched to the main
output connector.

PERFORMANCE SPECIFICATIONS
(Operating Case Temperature: 0° to +60° C Baseplate)

Model No. MLSE-0220 MLSE-0122

RF Specifications

Output Frequency Range (J5) 2.0-20.0 GHz 1.0-22.0 GHz
Output Power, Min. +20 dBm +17 dBm
Output Power Variation Vs Frequency 4 dB 5dB
Frequency Step Size, Min. 1Hz 1Hz
Warm-up Time (minutes) 3.0 3.0
Output Impedance 50 ohm 50 ohm
Load VSWR 2:0:1 2:01
Switching Speed, Typical
100 MHz 30 mS 32mS
1000 MHz 30 mS 32 mS
Full Band 30 mS 32mS
Harmonics -12 dBc -12 dBc
Non-Harmonics Spurious
100 Hz = f off = 10 kHz -60 dBc -60 dBc
10 Hz = f off = 100 kHz -60 dBc -60 dBc
f off > 100 kHz -60 dBc -60 dBc
External Ref. Osc (Fixed Freq) (J2) 10 MHz 10 MHz
(Unit is not Phase Coherent to External Reference)
External Ref Input Power 0+3dBm 0+3dBm
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“MLSE-Series Synthesizer Phase Noise Specifications”

100 Hz 1k 10k 100k 1M
2 GHz -84 -104 -114 -123 -148
8 GHz =77 -97 -105 -115 -145
12 GHz -72 -93 -102 -110 -139
20 GHz -67 -91 -96 -105 -136

“MLSE-Series Synthesizer Typical Phase Noise”

100 Hz 1k 10k 100k 1™
2 GHz -87 -107 -117 -126 -151
4 GHz -84 -106 -114 -123 -148
6 GHz -83 -101 -111 -119 -148
8 GHz -80 -100 -108 -118 -148
10 GHz -79 -99 -105 -114 -145
12 GHz -75 -96 -105 -113 -142
14 GHz -74 -95 -103 -111 -142
16 GHz -72 -94 -102 -111 -142
18 GHz -72 -94 -102 -110 -141
20 GHz -70 -94 -99 -108 -139

Model No. MLSE-0220 MLSE-0122

Supply Voltage & Current (J1)

+15 Vdc (+10%, -5%) 2300 Max. 2200 Max.
+5 Vdc (+10%, -5%) 1600 Max. 1700 Max.
Supply Voltage Ripple 10 mV 10 mV

(Pk-Pk from 2 kHz to 3 MHz)

Digital Control Format (J1) 5-Line Serial 5-Line Serial
(SPI & Busy)

Phase Lock Alarm (Programmable) High = Locked High = Locked

Connections
Control / Alarm (J1) Amp-103166-8 Amp-103166-8
RF Connectors (J2-J6) SMA-F SMA-F

Case Style 171-001 171-001
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MLSE SERIES CONTINUED

Model No. MLSE-0220 MLSE-0122
Options:
- External Ref Osc (Fixed Freq) (J2) 5-100 MHz 5-100 MHz
Input Power Level 0+£3dBm 0+£3dBm

- 2nd L.O. Frequency (VCO Band Dependant) (J3)
Phase Noise @ 100 kHz (VCO Dependant)

Output Power Level, Min.
Power Variation Vs Frequency
Tunable Step Size
Current Increase
+5V
+15V
- Additional RF Output (J4)
Output Power Level, Min.
Output Power Var. Vs Freq.
Harmonics
Non-Harmonic Spurious
100 Hz = f off = 10 kHz
10 Hz = f off = 100 kHz
f off > 100 kHz
Phase Noise @ 100 Hz Offset
@ 1 kHz Offset
@ 10 kHz Offset
@ 100 kHz Offset
@ 1 MHz Offset
Switching Speed, Typical
100 MHz
1000 MHz
Full Band
- Auxillary Frequency Input (J6)
Input Frequency Range
Input Power Level, Max.
Input Power Level, Min.
(For Specified Output Level)
Output Power Level, Min. (J5)

500-4000 MHz

+15 dBm
+2dB
1 MHz

+500 mA
+400 mA
4-11.0 GHz
+7 dBm
+3dB

-12 dBc

-60 dBc

-60 dBc

-60 dBc

-75 dBc/Hz
-96 dBc/Hz
-103 dBc/Hz
-115 dBc/Hz
-137 dBc/Hz

30 mS
30 mS
30 mS

2-20 GHz
+23 dBm
+15 dBm

+18 dBm

500-4000 MHz

+15dBm
+2dB
1 MHz

+500 mA
+400 mA
4-11.0 GHz
+7 dBm
+3dB

-12 dBc

-60 dBc

-60 dBc

-60 dBc

-75 dBc/Hz
-96 dBc/Hz
-103 dBc/Hz
-115 dBc/Hz
-137 dBc/Hz

32 mS
32 mS
32 mS

1-22 GHz
+23 dBm
+13 dBm

+15 dBm
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CONNECTIONS CONNECTIONS
ICONN. TYPE PIN #| FUNCTION ICONN. TYPE PIN #l FUNCTION
J1 [AMP103186-8 1 [ +15vDC 4 |AMP103188-8 14 [DATAOUT
J1 |AMP103186-8 2 |+1svDC A |AMP103168-8 15 |[niC
J1 |AMP103186-8 3 | GROUND M |AMP103168-8 16 [NC
J1  |AMP103166-8 4 | GROUND J1  |aMP103166-8 17 |[NC
J1 |AMP103166-8 5§ |+5vDC J1 |AMP103186-8 18 [NC
J1 |AMP103166-8 86 |+5vDC J1  |AMP103186-8 19 [NC
J1 |AMP103166-8 7 N/C J1  |AMP103186-8 20 |RESERVED
J |AMP103186-8 8 N/C
J1 |AMP103166-8 8 |cLock b 2 | SMAFEMALE | 1 EXTERNAL REF. INPUT
J1 |AMP103166-8 10 DATA IN J3 | SMAFEMALE | 1 2ND L.O. FREQ. QUTPUT
J1 |AMP103186-8 11 ENABLE () J4 | SMAFEMALE | 1 2ND R.F. FREQ. OUTPUT
J1 |AMP103186-8 12 BUSY J5 | SMAFEMALE | 1 MAIN FREG. OUTPUT
J1 [AMP103186-8 13 LOCK ALARM * J6 | SMAFEMALE | 1 AUXILLARY R.F. INPUT
AREBMCHES - E—
r~ Zm " [ wew [ = | [JR@ MICRO LAMBDA WIRELESS, INC.
™" DM NGLIYEM Fght ]
57 0x./ 1816gr AR
— — MLSE SYNTHESIZER W/ HORIZ.& VERT. MTC





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



