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•• Test Fixture MainframeTest Fixture Mainframe
–– Up to DCUp to DC –– 40 GHz40 GHz
–– Connector Options:Connector Options:

•• APCAPC--7, APC7, APC--3.5, Super3.5, Super--SMA, K, 2.4SMA, K, 2.4
mmmm

–– Interchangeable TransitionsInterchangeable Transitions
–– RFRF--in / RFin / RF--out offset adjustableout offset adjustable
–– Extended length optionExtended length option
–– Full Temp. available (Full Temp. available (--55 to +12555 to +125 ººC)C)
–– Ratchet closing mechanism (option)Ratchet closing mechanism (option)
–– In field spare parts kitIn field spare parts kit
–– InIn--fixture TRL Calibration Standardsfixture TRL Calibration StandardsAdjustable MainframeAdjustable Mainframe

Test FixtureTest Fixture
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Transitions for Adjustable Mainframes

•• Transition AssembliesTransition Assemblies

–– Allows conversion of mainframe toAllows conversion of mainframe to
any connector typeany connector type

–– Available Connectors: APCAvailable Connectors: APC--7,7,
APCAPC--3.5, Super3.5, Super--SMA, K, 2.4 mmSMA, K, 2.4 mm

–– Male or female connectorsMale or female connectors
availableavailable

–– Conversion to Full Temp. withConversion to Full Temp. with
SuperSuper--SMA ConnectorsSMA Connectors

–– Dual RF launch also available forDual RF launch also available for
special insert assembliesspecial insert assemblies

–– Both RFBoth RF--Launch positionsLaunch positions
adjustable in x,y and zadjustable in x,y and z--axisaxis
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How to Change Transitions

•• Mainframe Transition AssembliesMainframe Transition Assemblies
–– Mounted with 2 screws on each sideMounted with 2 screws on each side
–– Stop plate for parallel alignmentStop plate for parallel alignment
–– Slot for offset mountingSlot for offset mounting
–– Mount transition ends flush forMount transition ends flush for

RFRF--Pin centeringPin centering
–– Use shim (not shown) underUse shim (not shown) under

transition for adjustment in ztransition for adjustment in z--axisaxis
–– Use spare transition assemblies forUse spare transition assemblies for

level 1 inlevel 1 in--field servicefield service
Stop plateStop plate FlushFlush
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Multiple RF Inputs

•• Custom TransitionsCustom Transitions
–– Mount onto basic mainframeMount onto basic mainframe
–– Up to 4 RF inputs perUp to 4 RF inputs per

mainframemainframe
–– Different RF to RF pin spacingDifferent RF to RF pin spacing

can be specifiedcan be specified
–– DCDC –– 40 GHz designs40 GHz designs

availableavailable
–– Custom Calibration Kits uponCustom Calibration Kits upon

requestrequest
–– Contact Factory with yourContact Factory with your

requirementsrequirements
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Offsetting Input and Output

•• Transitions offsetTransitions offset
–– 0 to 600 mils left or right offset0 to 600 mils left or right offset

of RFof RF--pinspins
–– Measure offset from the edgesMeasure offset from the edges
–– Before fastening push theBefore fastening push the

transition up against the stoptransition up against the stop
plateplate

–– TRL or TOSL Calibration canTRL or TOSL Calibration can
be performed with the RFbe performed with the RF--pinspins
centered and then adjust thecentered and then adjust the
offsetoffset

Measure offsetMeasure offset
Stop plateStop plate
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Stretched Mainframes

Extended length (+2Extended length (+2””), TF), TF--30023002--xx Extended length (+4Extended length (+4””), TF), TF--30033003
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FET Chip TestingFET Chip Testing

MMIC Chip TestingMMIC Chip Testing

Bipolar Chip TestingBipolar Chip Testing Calibration StandardsCalibration Standards

Diode TestingDiode Testing

Transistor TestingTransistor Testing

SOT & SOD TestingSOT & SOD Testing

Adjustable MainframeAdjustable Mainframe

Universal use of Mainframe
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Mainframe with Midsection

•• Midsection AdaptersMidsection Adapters
–– Turning the knob counterTurning the knob counter--

clockwise opens the mainframeclockwise opens the mainframe
–– The Midsection Adapter is placedThe Midsection Adapter is placed

between the Transitionsbetween the Transitions
–– Turning the knob clockwise willTurning the knob clockwise will

close the mainframeclose the mainframe
–– The Midsection Adapter will beThe Midsection Adapter will be

automatically aligned and lifted upautomatically aligned and lifted up
under the RFunder the RF--pins when thepins when the
Mainframe is closedMainframe is closed

–– The Mainframe should be closedThe Mainframe should be closed
real tight for perfect groundingreal tight for perfect grounding
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•• Packaged Transistor MeasurementsPackaged Transistor Measurements

–– Ideal for SIdeal for S--parameter, Noise Figure andparameter, Noise Figure and
Power measurementsPower measurements

–– 10, 15, and 25 mil substrates available10, 15, and 25 mil substrates available

–– DeDe--embedding with TRL/LRMembedding with TRL/LRM
Calibration StandardsCalibration Standards

–– Measurement Environment Equal toMeasurement Environment Equal to
Application EnvironmentApplication Environment

–– Midsections for over 1000 differentMidsections for over 1000 different
packagespackages

–– Full Temp. (Full Temp. (--55 to +12555 to +125 ºº C) as optionC) as option

–– Custom Midsections availableCustom Midsections available

Low Power Transistors
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•• Insert Assemblies for MidsectionInsert Assemblies for Midsection
AdaptersAdapters
–– Insert Assemblies are customInsert Assemblies are custom

designed to match the DUTdesigned to match the DUT
–– The length of the microstrip atThe length of the microstrip at

the RF input and output isthe RF input and output is
standardized to 330 milsstandardized to 330 mils

–– Adjustable Dielectric GuidesAdjustable Dielectric Guides
align the DUT with the RF linesalign the DUT with the RF lines

–– DURA contacts provide long lifeDURA contacts provide long life
in the contact areasin the contact areas

–– Different pin connectionsDifferent pin connections
require different insertrequire different insert
assembliesassembliesInsert Assembly for Midsection

Insert Assembly
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•• Midsection AdapterMidsection Adapter
–– Consists of:Consists of:

•• Insert Assembly and MidsectionInsert Assembly and Midsection
AssemblyAssembly

•• Midsection and Insert have toMidsection and Insert have to
have the same widthhave the same width

•• Midsection cover assembly isMidsection cover assembly is
matched to insert and DUTmatched to insert and DUT

•• For some devices multiple insertsFor some devices multiple inserts
can fit the same midsectioncan fit the same midsection
(different pin connections to(different pin connections to
DUT)DUT)

Midsection Adapter with insertMidsection Adapter with insert

Midsection Adapter
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With liquid coolingWith liquid cooling With air coolingWith air cooling

With air and liquidWith air and liquid
coolingcooling

TRL and TOSLTRL and TOSL
Calibration KitsCalibration Kits

Medium Power TransistorMedium Power Transistor

-- Ideal for SIdeal for S--parameter, Noise Figure andparameter, Noise Figure and
Power measurementsPower measurements

--Fit into all mainframesFit into all mainframes

10, 15, and 25 mil substrates available10, 15, and 25 mil substrates available

DeDe--embedding with TRL Calibrationembedding with TRL Calibration
StandardsStandards

Measurement Environment Equal toMeasurement Environment Equal to
Application EnvironmentApplication Environment

With Air fin or liquid coolingWith Air fin or liquid cooling

Full Temp. availableFull Temp. available
((--55 to +12555 to +125ºº C)C)

Custom Midsections availableCustom Midsections available

Midsection with Cooling
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•• SurfaceSurface MountMount TransistorsTransistors
–– Midsection Adapters for all packaged SOT & SODMidsection Adapters for all packaged SOT & SOD

devicesdevices

–– Ideal for SIdeal for S--parameter, Noise Figure and Powerparameter, Noise Figure and Power
measurementsmeasurements

–– DeDe--embedding with TRL Calibration Standardsembedding with TRL Calibration Standards

Modern Surface Mount Transistors
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•• TRL Calibration KitTRL Calibration Kit
–– Matched to Inserts using 25 milMatched to Inserts using 25 mil

alumina and 330 mil longalumina and 330 mil long
substratessubstrates

–– DCDC –– 26.5 GHz26.5 GHz
–– All Calibration CoefficientsAll Calibration Coefficients

includedincluded
–– Includes complete set ofIncludes complete set of

Replacement StandardsReplacement Standards
–– Standards build as matched setsStandards build as matched sets
–– All Standards mounted onAll Standards mounted on

Midsection AdaptersMidsection AdaptersCalibration Kit

TRL Calibration for Midsections
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Packaged Transistor Test Solution

Includes Adjustable Mainframe, TRLIncludes Adjustable Mainframe, TRL
Calibration Standards and Midsection AdapterCalibration Standards and Midsection Adapter

MainframeMainframe Calibration KitCalibration Kit Midsection AdapterMidsection Adapter
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FET Carrier AssemblyFET Carrier Assembly

FET MidsectionFET Midsection

•• FET Carrier AssembliesFET Carrier Assemblies

–– Ideal for SIdeal for S--parameter measurementsparameter measurements

–– DeDe--embedding with TRL Calibrationembedding with TRL Calibration
StandardsStandards

–– Measurement Environment Equal toMeasurement Environment Equal to
Application EnvironmentApplication Environment

–– 10 and 15 mil substrates for DC10 and 15 mil substrates for DC –– 40 GHz40 GHz
25 mil substrates for DC25 mil substrates for DC –– 25 GHz25 GHz

–– Customer to specify dimensionsCustomer to specify dimensions

–– Use ICM Product Note B6137208 andUse ICM Product Note B6137208 and
B0137209 FET Carrier Assembly DataB0137209 FET Carrier Assembly Data
Input FormInput Form

FET Measurements at Chip Level
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Bipolar Chip Measurements

•• Bipolar SubstratesBipolar Substrates
–– Ideal for SIdeal for S--parameter measurementsparameter measurements
–– DeDe--embedding with TRL Calibrationembedding with TRL Calibration

StandardsStandards
–– Measurement Environment equal toMeasurement Environment equal to

Application environmentApplication environment
–– 10 and 15 mil substrates for DC10 and 15 mil substrates for DC –– 4040

GHzGHz
25 mil substrates for DC25 mil substrates for DC –– 26.5 GHz26.5 GHz

–– Use ICM Product Note B6137210Use ICM Product Note B6137210

Bipolar Chip SubstrateBipolar Chip Substrate

Bipolar MidsectionBipolar Midsection
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•• MMIC Carrier AssembliesMMIC Carrier Assemblies
–– Ideal for SIdeal for S--parameter measurementsparameter measurements

–– DeDe--embedding with TRL Calibrationembedding with TRL Calibration
StandardsStandards

–– Measurement Environment Equal toMeasurement Environment Equal to
Application EnvironmentApplication Environment

–– 10 and 15 mil substrates for DC10 and 15 mil substrates for DC –– 4040
GHzGHz
25 mil substrates for DC25 mil substrates for DC –– 25 GHz25 GHz

–– Customer to specify dimensionsCustomer to specify dimensions

–– Use ICM Product Note B6137206 andUse ICM Product Note B6137206 and
B0137207 MMIC Carrier AssemblyB0137207 MMIC Carrier Assembly
Data Input FormData Input FormMMIC Carrier Assembly

MMIC Carrier Assemblies
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•• MMIC Measurements SetupMMIC Measurements Setup

–– MMIC Carrier Assembly made to fit DUTMMIC Carrier Assembly made to fit DUT

–– 10 and 15 mil substrates for DC10 and 15 mil substrates for DC –– 4040
GHz; 25 mil substrates for DCGHz; 25 mil substrates for DC –– 26.5 GHz26.5 GHz

–– MMIC Midsection to fit Carrier AssemblyMMIC Midsection to fit Carrier Assembly
WidthWidth

–– Uses 2 ea DC Probe AssembliesUses 2 ea DC Probe Assemblies

–– Uses 2 ea DC Cable AssembliesUses 2 ea DC Cable Assemblies

–– DC Probe Assemblies can be moved toDC Probe Assemblies can be moved to
other size midsectionsother size midsections

–– Use ICM product Note B6137206 andUse ICM product Note B6137206 and
MMIC carrier assy. Data Input FormMMIC carrier assy. Data Input Form
B0137207B0137207

MMIC Chip Measurements
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Custom MMIC Carrier Assembly Example
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Other Mainframe Applications

•• Capacitor and InductorCapacitor and Inductor
MeasurementsMeasurements
–– For Surface Mount Devices (SMD)For Surface Mount Devices (SMD)
–– All popular sizes can be testedAll popular sizes can be tested
–– 3 Measurement Configurations3 Measurement Configurations

•• Series ThruSeries Thru
•• Shunt ThruShunt Thru
•• Shunt to GroundShunt to Ground

–– All Mainframe can be usedAll Mainframe can be used
–– TRL Calibration StandardsTRL Calibration Standards

availableavailable
–– All Tests nonAll Tests non--destructivedestructive

(no soldering)(no soldering)
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•• Measured inMeasured in SeriesSeries with a 50 Ohmwith a 50 Ohm
microstrip Linemicrostrip Line
–– Features:Features:

•• Calibration establishes reference planesCalibration establishes reference planes
at end of substrate where the DUTat end of substrate where the DUT
makes contactmakes contact

•• Substrates available with differentSubstrates available with different
microstrip width for smaller and largermicrostrip width for smaller and larger
componentscomponents

•• NonNon--destructive clampdown of DUTdestructive clampdown of DUT
•• DURA contacts for long contact lifeDURA contacts for long contact life
•• See our website for available sizesSee our website for available sizes

SeriesSeries--Thru SubstrateThru Substrate

SeriesSeries--Thru Substrates with DUTThru Substrates with DUT

Series-Thru Capacitors and Inductor Measurements
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•• Measured inMeasured in ShuntShunt with a 50 Ohmwith a 50 Ohm
microstrip Linemicrostrip Line
–– Features:Features:

•• Calibration establishes referenceCalibration establishes reference
planes at + andplanes at + and –– 50 mils from the50 mils from the
center of the substratecenter of the substrate

•• DUT is placed between theDUT is placed between the
microstrip line and groundmicrostrip line and ground

•• Substrates available with differentSubstrates available with different
gaps between microstrip and groundgaps between microstrip and ground
pad for smaller and largerpad for smaller and larger
componentscomponents

•• NonNon--destructive clampdown of DUTdestructive clampdown of DUT
•• DURA contacts for long contact lifeDURA contacts for long contact life
•• See our website for available sizesSee our website for available sizes

Thru line with ground padThru line with ground pad

ShuntShunt--Thru Substrate with DUTThru Substrate with DUT

Ground padGround pad

MicrostripMicrostrip
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•• Measured with a 50 Ohm microstripMeasured with a 50 Ohm microstrip
Line to groundLine to ground
–– Features:Features:

•• Calibration establishes referenceCalibration establishes reference
planes at the end of the substrateplanes at the end of the substrate

•• DUT is placed between the microstripDUT is placed between the microstrip
line and groundline and ground

•• Substrates available with differentSubstrates available with different
gaps between microstrip and groundgaps between microstrip and ground
pad for smaller and larger componentspad for smaller and larger components

•• NonNon--destructive clampdown of DUTdestructive clampdown of DUT
•• DURA contacts for long contact lifeDURA contacts for long contact life
•• See our website for available sizesSee our website for available sizes

Microstrip with ground padMicrostrip with ground pad

Microstrip with DUT to groundMicrostrip with DUT to ground

GroundGround

GroundGround

Shunt-to-Ground Capacitors and Inductor Measurements
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Non-destructive Beam Lead Testing

•• Beam Lead Diode TestingBeam Lead Diode Testing
–– NonNon--destructive RF Measurementdestructive RF Measurement
–– DCDC -- 40 GHz40 GHz
–– Low insertion loss (1 dB typ.)Low insertion loss (1 dB typ.)
–– High Return loss (20 dB typ.)High Return loss (20 dB typ.)
–– Thru Standard for Calibration includedThru Standard for Calibration included
–– Ideal for Pin Diodes, SRDIdeal for Pin Diodes, SRD’’s, etc.s, etc.
–– Midsection Style for mainframes orMidsection Style for mainframes or

stand alonestand alone
–– TRL Calibration Standards for deTRL Calibration Standards for de--

embedding (Sembedding (S--parameters)parameters)
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Calibration Standards

•• THRU Standard LengthTHRU Standard Length
–– Length of THRU Standard is related toLength of THRU Standard is related to

the carrier assemblythe carrier assembly
–– Length A and Length B = THRULength A and Length B = THRU

Standard Length CStandard Length C
–– Substrate Materials have to be the sameSubstrate Materials have to be the same
–– Thickness of substrate has to be theThickness of substrate has to be the

same (E = D)same (E = D)
–– Reference planes at center of THRUReference planes at center of THRU

StandardStandard
–– Reference planes on Carrier AssemblyReference planes on Carrier Assembly

at inside edge of substratesat inside edge of substrates

BB

DD

EE

CC

AA
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TRL Standards are "Matched Sets"

•• Matched setsMatched sets
–– TRL Standards are manufactured asTRL Standards are manufactured as

matched setsmatched sets
–– Requires to use same maskRequires to use same mask
–– Requires to be manufactured fromRequires to be manufactured from

same substratesame substrate
–– Tested as Matched SetsTested as Matched Sets
–– To achieve the best calibrationTo achieve the best calibration

Accuracy the standards should onlyAccuracy the standards should only
be used as matched setsbe used as matched sets

–– Replacement Standards areReplacement Standards are
available as Matched Sets onlyavailable as Matched Sets only

Matched set of Calibration Kit InsertsMatched set of Calibration Kit Inserts
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Calibration Adapters

•• Calibration AdaptersCalibration Adapters
–– Calibration Kits for Mainframes haveCalibration Kits for Mainframes have

the standards mounted on Calibrationthe standards mounted on Calibration
AdaptersAdapters

–– The Calibration Adapters match theThe Calibration Adapters match the
width of the Calibration Insertswidth of the Calibration Inserts

–– The Calibration Adapter align theThe Calibration Adapter align the
Calibration Standards automaticallyCalibration Standards automatically
when inserted into the Mainframewhen inserted into the Mainframe

Calibration AdaptersCalibration Adapters
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TRL Calibration Standards

•• Adapters and InsertsAdapters and Inserts
–– The Calibration Inserts areThe Calibration Inserts are

mounted onto the Calibrationmounted onto the Calibration
AdaptersAdapters

–– The Insert have to be flush with theThe Insert have to be flush with the
Adapter when mountedAdapter when mounted

–– Each Calibration Kit is completelyEach Calibration Kit is completely
assembled when shippedassembled when shipped

–– A set of Replacement Standards isA set of Replacement Standards is
included with every Mainframeincluded with every Mainframe
Calibration KitCalibration KitCalibration Adapters withCalibration Adapters with

Calibration InsertsCalibration Inserts
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•• TRL Calibration StandardsTRL Calibration Standards
•• Microstrip inMicrostrip in--fixture standardsfixture standards
•• DCDC –– 40 GHz40 GHz
•• For Adjustable Mainframe FixturesFor Adjustable Mainframe Fixtures
•• 10, 15, 20, 25, and 50 mil alumina10, 15, 20, 25, and 50 mil alumina

substrate thickness availablesubstrate thickness available
•• Replacement Standards KitsReplacement Standards Kits
•• Many soft board material CalibrationMany soft board material Calibration

Kits availableKits available
•• All Calibration coefficients suppliedAll Calibration coefficients supplied
•• Custom Calibration KitsCustom Calibration Kits on requeston request

ICMTRL Calibration Standards

Calibration KitsCalibration Kits


