
       www.Mini-SystemsInc.com

� Knowledgeable service, sales, and engineering supportKnowledgeable service, sales, and engineering supportKnowledgeable service, sales, and engineering supportKnowledgeable service, sales, and engineering supportKnowledgeable service, sales, and engineering support

� Dock-to-stock qualityDock-to-stock qualityDock-to-stock qualityDock-to-stock qualityDock-to-stock quality

� Quick response to critical requirements and questionsQuick response to critical requirements and questionsQuick response to critical requirements and questionsQuick response to critical requirements and questionsQuick response to critical requirements and questions

� Customized solutions to your thin film requirementsCustomized solutions to your thin film requirementsCustomized solutions to your thin film requirementsCustomized solutions to your thin film requirementsCustomized solutions to your thin film requirements

� Highly trained, dedicated staffHighly trained, dedicated staffHighly trained, dedicated staffHighly trained, dedicated staffHighly trained, dedicated staff

� Controlled environment ensures top quality precision devicesControlled environment ensures top quality precision devicesControlled environment ensures top quality precision devicesControlled environment ensures top quality precision devicesControlled environment ensures top quality precision devices

� Innovative standard designs with tight tolerances and low TInnovative standard designs with tight tolerances and low TInnovative standard designs with tight tolerances and low TInnovative standard designs with tight tolerances and low TInnovative standard designs with tight tolerances and low T.C.R.’.C.R.’.C.R.’.C.R.’.C.R.’sssss

� Resistor networks feature tight ratio tolerances (Resistor networks feature tight ratio tolerances (Resistor networks feature tight ratio tolerances (Resistor networks feature tight ratio tolerances (Resistor networks feature tight ratio tolerances (±0.005%) and0.005%) and0.005%) and0.005%) and0.005%) and
       excellent TC tracking (       excellent TC tracking (       excellent TC tracking (       excellent TC tracking (       excellent TC tracking (±1ppm/1ppm/1ppm/1ppm/1ppm/°C)C)C)C)C)

� Photo patterned geometries down to < 2Photo patterned geometries down to < 2Photo patterned geometries down to < 2Photo patterned geometries down to < 2Photo patterned geometries down to < 2µ-inch lines and spaces-inch lines and spaces-inch lines and spaces-inch lines and spaces-inch lines and spaces

� Automated die inspection and handling systems provideAutomated die inspection and handling systems provideAutomated die inspection and handling systems provideAutomated die inspection and handling systems provideAutomated die inspection and handling systems provide
       greater efficiency       greater efficiency       greater efficiency       greater efficiency       greater efficiency

� Most standard parts in 4 weeks or lessMost standard parts in 4 weeks or lessMost standard parts in 4 weeks or lessMost standard parts in 4 weeks or lessMost standard parts in 4 weeks or less

� Enhanced order entry and tracking systems insure schedulesEnhanced order entry and tracking systems insure schedulesEnhanced order entry and tracking systems insure schedulesEnhanced order entry and tracking systems insure schedulesEnhanced order entry and tracking systems insure schedules

        are met        are met        are met        are met        are met

� Specialized Substrate MetallizationSpecialized Substrate MetallizationSpecialized Substrate MetallizationSpecialized Substrate MetallizationSpecialized Substrate Metallization

� SPC enhanced processingSPC enhanced processingSPC enhanced processingSPC enhanced processingSPC enhanced processing

� Complete MIL-PRF-55342 testing in-houseComplete MIL-PRF-55342 testing in-houseComplete MIL-PRF-55342 testing in-houseComplete MIL-PRF-55342 testing in-houseComplete MIL-PRF-55342 testing in-house

� QPL Resistors qualified to “R” Failure Rate in July 1999QPL Resistors qualified to “R” Failure Rate in July 1999QPL Resistors qualified to “R” Failure Rate in July 1999QPL Resistors qualified to “R” Failure Rate in July 1999QPL Resistors qualified to “R” Failure Rate in July 1999

� Element evaluation per MIL-H-38534 for Class H and KElement evaluation per MIL-H-38534 for Class H and KElement evaluation per MIL-H-38534 for Class H and KElement evaluation per MIL-H-38534 for Class H and KElement evaluation per MIL-H-38534 for Class H and K

Recipient of Corporate Achievement Award

You may charge your order on VISA or MASTERCARD.

Mini-Systems, Inc. has provided
microelectronic leadership since 1968.
For more information about our newest
products, technical assistance on your
next Thin Film  application, please call, fax,
or e-mail .   We invite you to visit our Web
site at  www.Mini-SystemsInc.comwww.Mini-SystemsInc.comwww.Mini-SystemsInc.comwww.Mini-SystemsInc.comwww.Mini-SystemsInc.com

PRECISION _____

MINI-SYSTEMS, INC.

PERFORMANCE _____

DELIVERY     _____

RELIABILITY _____

Mini-Systems

Thin Film Division

20 David Road, P.O. Box 69, North Attleboro, MA 02761-0069
508-695-0203 Fax: 508-695-6076  E-mail: msithick@mini-systemsinc.com

168 E. Bacon Street, P.O. Box 1597, Plainville, MA 02762-0597
508-695-2000 Fax: 508-695-8758  E-mail: msipkg@mini-systemsinc.com

DCNTF-129-E-0306

THICK FILM DIVISIONTHICK FILM DIVISIONTHICK FILM DIVISIONTHICK FILM DIVISIONTHICK FILM DIVISION

THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION

Hi-Meg Resistors

Chip Resistors

Chip Attenuators

Passive Components

RC Networks

ELECTRONIC PELECTRONIC PELECTRONIC PELECTRONIC PELECTRONIC PACKAGE DIVISIONACKAGE DIVISIONACKAGE DIVISIONACKAGE DIVISIONACKAGE DIVISION

20 David Road, P.O. Box 69, North Attleboro, MA 02761-0069
508-695-0203 Fax: 508-695-6076  E-mail: msithin@mini-systemsinc.com

Thick Film Division

M S I

�  Military Military Military Military Military         � Medical / ImplantablesMedical / ImplantablesMedical / ImplantablesMedical / ImplantablesMedical / Implantables             � AerospaceAerospaceAerospaceAerospaceAerospace

� CommercialCommercialCommercialCommercialCommercial � TTTTTelecommunications, Microwaveelecommunications, Microwaveelecommunications, Microwaveelecommunications, Microwaveelecommunications, Microwave

� Thin film / Thick film hybridsThin film / Thick film hybridsThin film / Thick film hybridsThin film / Thick film hybridsThin film / Thick film hybrids

APPLICATIONS _____

Thin Film Division

CHIP CAPCHIP CAPCHIP CAPCHIP CAPCHIP CAPACITORSACITORSACITORSACITORSACITORS

� Silicon, Alumina, BeO, Quartz,
       Glass, Aluminum Nitride
       Substrates
� Absolute T.C.R.’s to ±2ppm
� Resistance range from
       0.050 Ω (50m Ω) to 300M Ω
� Excellent resistor stability
� Wire bondable and surface
       mount terminations
� Power through 40 Watts
� QPL surface mount resistors

� Chip resistors and terminations
� Chip attenuators
� Frequency through 40 GHz

� Tight tolerance conductor lines
       and spaces
� Plated thru holes
� Low matching ratios and
       T.C.R./TC tracking
� RSMT, RSMT-23, RSMA and
       hermetic flatpack packaged
       resistors
� RC Networks
� SMT Networks

� Dielectric: Silicon Dioxide
� Bond Pads: Aluminum or Gold
� Single and binary styles

� TaN, NiCr, SiCr, Pd, TiW,
       Ni, Al, and Au
� Consult Sales Department for
       custom requirements

METMETMETMETMETALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRATESTESTESTESTES

MICROWAVE PRODUCTSMICROWAVE PRODUCTSMICROWAVE PRODUCTSMICROWAVE PRODUCTSMICROWAVE PRODUCTS

CHIP RESISTORSCHIP RESISTORSCHIP RESISTORSCHIP RESISTORSCHIP RESISTORS

NETWORKSNETWORKSNETWORKSNETWORKSNETWORKS

Introducing theIntroducing theIntroducing theIntroducing theIntroducing the
SMALLEST chip resistorSMALLEST chip resistorSMALLEST chip resistorSMALLEST chip resistorSMALLEST chip resistor

12 x 9 mils,12 x 9 mils,12 x 9 mils,12 x 9 mils,12 x 9 mils,
where size iswhere size iswhere size iswhere size iswhere size is

CRITICAL!CRITICAL!CRITICAL!CRITICAL!CRITICAL!

� Standard NiCr TCR  Standard NiCr TCR  Standard NiCr TCR  Standard NiCr TCR  Standard NiCr TCR  ±25ppm/25ppm/25ppm/25ppm/25ppm/°CCCCC

� Standard Absolute TStandard Absolute TStandard Absolute TStandard Absolute TStandard Absolute Tolerances start at 0.01%olerances start at 0.01%olerances start at 0.01%olerances start at 0.01%olerances start at 0.01%

Microwave & RF
Resistors



MINI-SYSTEMS, INC.MINI-SYSTEMS, INC.MINI-SYSTEMS, INC.MINI-SYSTEMS, INC.MINI-SYSTEMS, INC.
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION

20 DAVID ROAD, N. ATTLEBORO, MA 02760
508-695-6076 FAX: 508-695-6076

DCN TF 135-F-0306

 COVER SHEET - THIN FILM DIVISION LEADS THE W COVER SHEET - THIN FILM DIVISION LEADS THE W COVER SHEET - THIN FILM DIVISION LEADS THE W COVER SHEET - THIN FILM DIVISION LEADS THE W COVER SHEET - THIN FILM DIVISION LEADS THE WAAAAAYYYYY

PROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPABILITIESABILITIESABILITIESABILITIESABILITIES

MSTF 2 SERIES 0.020" X 0.020" CHIP RESISTORSMSTF 2 SERIES 0.020" X 0.020" CHIP RESISTORSMSTF 2 SERIES 0.020" X 0.020" CHIP RESISTORSMSTF 2 SERIES 0.020" X 0.020" CHIP RESISTORSMSTF 2 SERIES 0.020" X 0.020" CHIP RESISTORS
MSTF 3 SERIES 0.030" X 0.030" CHIP RESISTORSMSTF 3 SERIES 0.030" X 0.030" CHIP RESISTORSMSTF 3 SERIES 0.030" X 0.030" CHIP RESISTORSMSTF 3 SERIES 0.030" X 0.030" CHIP RESISTORSMSTF 3 SERIES 0.030" X 0.030" CHIP RESISTORS

MSTF 4, MSTF 6 & MSDR 4 SERIES HIGH MEGOHM CHIP RESISTORSMSTF 4, MSTF 6 & MSDR 4 SERIES HIGH MEGOHM CHIP RESISTORSMSTF 4, MSTF 6 & MSDR 4 SERIES HIGH MEGOHM CHIP RESISTORSMSTF 4, MSTF 6 & MSDR 4 SERIES HIGH MEGOHM CHIP RESISTORSMSTF 4, MSTF 6 & MSDR 4 SERIES HIGH MEGOHM CHIP RESISTORS

MSHR ULMSHR ULMSHR ULMSHR ULMSHR ULTRA HIGH VTRA HIGH VTRA HIGH VTRA HIGH VTRA HIGH VALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORS

MSBC SERIES BACK CONTMSBC SERIES BACK CONTMSBC SERIES BACK CONTMSBC SERIES BACK CONTMSBC SERIES BACK CONTACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORS

MSTF 35 SERIES 0.035" X 0.035" CHIP RESISTORSMSTF 35 SERIES 0.035" X 0.035" CHIP RESISTORSMSTF 35 SERIES 0.035" X 0.035" CHIP RESISTORSMSTF 35 SERIES 0.035" X 0.035" CHIP RESISTORSMSTF 35 SERIES 0.035" X 0.035" CHIP RESISTORS

MSSR 3 SERIES LASER CODABLE CHIP RESISTORSMSSR 3 SERIES LASER CODABLE CHIP RESISTORSMSSR 3 SERIES LASER CODABLE CHIP RESISTORSMSSR 3 SERIES LASER CODABLE CHIP RESISTORSMSSR 3 SERIES LASER CODABLE CHIP RESISTORS

MSDR 3 SERIES DUAL RESISTOR NETWORKSMSDR 3 SERIES DUAL RESISTOR NETWORKSMSDR 3 SERIES DUAL RESISTOR NETWORKSMSDR 3 SERIES DUAL RESISTOR NETWORKSMSDR 3 SERIES DUAL RESISTOR NETWORKS

MSMW SERIES MICROWAVE CHIP RESISTORSMSMW SERIES MICROWAVE CHIP RESISTORSMSMW SERIES MICROWAVE CHIP RESISTORSMSMW SERIES MICROWAVE CHIP RESISTORSMSMW SERIES MICROWAVE CHIP RESISTORS

MSAMSAMSAMSAMSAT 1, 2, 3, 10 SERIES CHIP AT 1, 2, 3, 10 SERIES CHIP AT 1, 2, 3, 10 SERIES CHIP AT 1, 2, 3, 10 SERIES CHIP AT 1, 2, 3, 10 SERIES CHIP ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS
MSAMSAMSAMSAMSAT 5, 6, 7 SERIES POWER CHIP AT 5, 6, 7 SERIES POWER CHIP AT 5, 6, 7 SERIES POWER CHIP AT 5, 6, 7 SERIES POWER CHIP AT 5, 6, 7 SERIES POWER CHIP ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS

WWWWWAMT SERIES MICROWAMT SERIES MICROWAMT SERIES MICROWAMT SERIES MICROWAMT SERIES MICROWAAAAAVE CHIP TERMINAVE CHIP TERMINAVE CHIP TERMINAVE CHIP TERMINAVE CHIP TERMINATIONSTIONSTIONSTIONSTIONS

MSMT 116 SERIES LOG RESISTORSMSMT 116 SERIES LOG RESISTORSMSMT 116 SERIES LOG RESISTORSMSMT 116 SERIES LOG RESISTORSMSMT 116 SERIES LOG RESISTORS
MSMT 117, 125 SERIES MULMSMT 117, 125 SERIES MULMSMT 117, 125 SERIES MULMSMT 117, 125 SERIES MULMSMT 117, 125 SERIES MULTITTITTITTITTITAP RESISTORSAP RESISTORSAP RESISTORSAP RESISTORSAP RESISTORS

WWWWWAAAAATF SERIES SURFTF SERIES SURFTF SERIES SURFTF SERIES SURFTF SERIES SURFACE MOUNT CHIP RESISTORSACE MOUNT CHIP RESISTORSACE MOUNT CHIP RESISTORSACE MOUNT CHIP RESISTORSACE MOUNT CHIP RESISTORS

MSCC SERIES MOS CAPMSCC SERIES MOS CAPMSCC SERIES MOS CAPMSCC SERIES MOS CAPMSCC SERIES MOS CAPACITORSACITORSACITORSACITORSACITORS
MSBIN SERIES BINARY CHIP CAPMSBIN SERIES BINARY CHIP CAPMSBIN SERIES BINARY CHIP CAPMSBIN SERIES BINARY CHIP CAPMSBIN SERIES BINARY CHIP CAPACITORSACITORSACITORSACITORSACITORS

KITS - WKITS - WKITS - WKITS - WKITS - WAAAAATF SERIES SURFTF SERIES SURFTF SERIES SURFTF SERIES SURFTF SERIES SURFACE MOUNT CHIPSACE MOUNT CHIPSACE MOUNT CHIPSACE MOUNT CHIPSACE MOUNT CHIPS
KITS - MSTF RESISTORS AND MSCC CAP KITSKITS - MSTF RESISTORS AND MSCC CAP KITSKITS - MSTF RESISTORS AND MSCC CAP KITSKITS - MSTF RESISTORS AND MSCC CAP KITSKITS - MSTF RESISTORS AND MSCC CAP KITS

MSRA, MSRB, MSRC RESISTOR ARRAMSRA, MSRB, MSRC RESISTOR ARRAMSRA, MSRB, MSRC RESISTOR ARRAMSRA, MSRB, MSRC RESISTOR ARRAMSRA, MSRB, MSRC RESISTOR ARRAYSYSYSYSYS
MRCN SERIES - RC NETWORKSMRCN SERIES - RC NETWORKSMRCN SERIES - RC NETWORKSMRCN SERIES - RC NETWORKSMRCN SERIES - RC NETWORKS

MSJC AND WAJC SERIES CHIP JUMPERSMSJC AND WAJC SERIES CHIP JUMPERSMSJC AND WAJC SERIES CHIP JUMPERSMSJC AND WAJC SERIES CHIP JUMPERSMSJC AND WAJC SERIES CHIP JUMPERS

Mini-SMTMini-SMTMini-SMTMini-SMTMini-SMT, RSMA SURF, RSMA SURF, RSMA SURF, RSMA SURF, RSMA SURFACE MOUNT RESISTOR NETWORKSACE MOUNT RESISTOR NETWORKSACE MOUNT RESISTOR NETWORKSACE MOUNT RESISTOR NETWORKSACE MOUNT RESISTOR NETWORKS

PTSM & PTWB 5 WPTSM & PTWB 5 WPTSM & PTWB 5 WPTSM & PTWB 5 WPTSM & PTWB 5 WAAAAATT POWER TERMINATT POWER TERMINATT POWER TERMINATT POWER TERMINATT POWER TERMINATORSTORSTORSTORSTORS

CUSTOM PCUSTOM PCUSTOM PCUSTOM PCUSTOM PAAAAATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATESTESTESTESTES

Mini-SMTMini-SMTMini-SMTMini-SMTMini-SMT, RSMT SURF, RSMT SURF, RSMT SURF, RSMT SURF, RSMT SURFACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPS

MSPR 1 SERIES POWER CHIP RESISTORSMSPR 1 SERIES POWER CHIP RESISTORSMSPR 1 SERIES POWER CHIP RESISTORSMSPR 1 SERIES POWER CHIP RESISTORSMSPR 1 SERIES POWER CHIP RESISTORS

MSIR 3 SERIES DUAL ISOLAMSIR 3 SERIES DUAL ISOLAMSIR 3 SERIES DUAL ISOLAMSIR 3 SERIES DUAL ISOLAMSIR 3 SERIES DUAL ISOLATED RESISTOR NETWORKSTED RESISTOR NETWORKSTED RESISTOR NETWORKSTED RESISTOR NETWORKSTED RESISTOR NETWORKS

INDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTS
INDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTSINDEX OF THIN FILM PRODUCTS

MSIRP RELIABILITY PROGRAMMSIRP RELIABILITY PROGRAMMSIRP RELIABILITY PROGRAMMSIRP RELIABILITY PROGRAMMSIRP RELIABILITY PROGRAM

Mini-SMTMini-SMTMini-SMTMini-SMTMini-SMT, RSMT, RSMT, RSMT, RSMT, RSMT-23 SURF-23 SURF-23 SURF-23 SURF-23 SURFACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPSACE MOUNT RESISTOR CHIPS

Mini-SMTMini-SMTMini-SMTMini-SMTMini-SMT, RSMA Schematics, RSMA Schematics, RSMA Schematics, RSMA Schematics, RSMA Schematics

MSTF SERIES NON-MICROWAVE CHIP RESISTORMSTF SERIES NON-MICROWAVE CHIP RESISTORMSTF SERIES NON-MICROWAVE CHIP RESISTORMSTF SERIES NON-MICROWAVE CHIP RESISTORMSTF SERIES NON-MICROWAVE CHIP RESISTOR

EMSBC SERIES BACK CONTEMSBC SERIES BACK CONTEMSBC SERIES BACK CONTEMSBC SERIES BACK CONTEMSBC SERIES BACK CONTACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORSACT CHIP RESISTORS

MSAMSAMSAMSAMSAT 21, 22, 23 SERIES POWER CHIP AT 21, 22, 23 SERIES POWER CHIP AT 21, 22, 23 SERIES POWER CHIP AT 21, 22, 23 SERIES POWER CHIP AT 21, 22, 23 SERIES POWER CHIP ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS
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MSTF 1 SERIES 0.015" X 0.015" CHIP RESISTORSMSTF 1 SERIES 0.015" X 0.015" CHIP RESISTORSMSTF 1 SERIES 0.015" X 0.015" CHIP RESISTORSMSTF 1 SERIES 0.015" X 0.015" CHIP RESISTORSMSTF 1 SERIES 0.015" X 0.015" CHIP RESISTORS
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MSMR 1 SERIES 0.012" X 0.009" CHIP RESISTORSMSMR 1 SERIES 0.012" X 0.009" CHIP RESISTORSMSMR 1 SERIES 0.012" X 0.009" CHIP RESISTORSMSMR 1 SERIES 0.012" X 0.009" CHIP RESISTORSMSMR 1 SERIES 0.012" X 0.009" CHIP RESISTORS



PROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPABILITIESABILITIESABILITIESABILITIESABILITIES
COMPCOMPCOMPCOMPCOMPANY PROFILEANY PROFILEANY PROFILEANY PROFILEANY PROFILE
MINI-SYSTEMS, INC. WAS FOUNDED IN 1968 BY GLEN E. ROBERTSON. OUR PRIMARY GOAL IS TOMINI-SYSTEMS, INC. WAS FOUNDED IN 1968 BY GLEN E. ROBERTSON. OUR PRIMARY GOAL IS TOMINI-SYSTEMS, INC. WAS FOUNDED IN 1968 BY GLEN E. ROBERTSON. OUR PRIMARY GOAL IS TOMINI-SYSTEMS, INC. WAS FOUNDED IN 1968 BY GLEN E. ROBERTSON. OUR PRIMARY GOAL IS TOMINI-SYSTEMS, INC. WAS FOUNDED IN 1968 BY GLEN E. ROBERTSON. OUR PRIMARY GOAL IS TO
MANUFACTURE PRECISION, HIGH RELIABILITY COMPONENTS FOR THE HYBRID AND MICROELECTRONICSMANUFACTURE PRECISION, HIGH RELIABILITY COMPONENTS FOR THE HYBRID AND MICROELECTRONICSMANUFACTURE PRECISION, HIGH RELIABILITY COMPONENTS FOR THE HYBRID AND MICROELECTRONICSMANUFACTURE PRECISION, HIGH RELIABILITY COMPONENTS FOR THE HYBRID AND MICROELECTRONICSMANUFACTURE PRECISION, HIGH RELIABILITY COMPONENTS FOR THE HYBRID AND MICROELECTRONICS
INDUSTRYINDUSTRYINDUSTRYINDUSTRYINDUSTRY.....
MINI-SYSTEMS, INC. IS COMPRISED OF THREE DIVISIONS:MINI-SYSTEMS, INC. IS COMPRISED OF THREE DIVISIONS:MINI-SYSTEMS, INC. IS COMPRISED OF THREE DIVISIONS:MINI-SYSTEMS, INC. IS COMPRISED OF THREE DIVISIONS:MINI-SYSTEMS, INC. IS COMPRISED OF THREE DIVISIONS:
••••• THICK FILM DIVISION: THICK FILM PRECISION CHIP RESISTORS, QPL RESISTORSTHICK FILM DIVISION: THICK FILM PRECISION CHIP RESISTORS, QPL RESISTORSTHICK FILM DIVISION: THICK FILM PRECISION CHIP RESISTORS, QPL RESISTORSTHICK FILM DIVISION: THICK FILM PRECISION CHIP RESISTORS, QPL RESISTORSTHICK FILM DIVISION: THICK FILM PRECISION CHIP RESISTORS, QPL RESISTORS
••••• ELECTRONIC PACKAGE DIVISION: GLASS WALL AND MICROWAVE PACKAGESELECTRONIC PACKAGE DIVISION: GLASS WALL AND MICROWAVE PACKAGESELECTRONIC PACKAGE DIVISION: GLASS WALL AND MICROWAVE PACKAGESELECTRONIC PACKAGE DIVISION: GLASS WALL AND MICROWAVE PACKAGESELECTRONIC PACKAGE DIVISION: GLASS WALL AND MICROWAVE PACKAGES
••••• THIN FILM DIVISION: THIN FILM PTHIN FILM DIVISION: THIN FILM PTHIN FILM DIVISION: THIN FILM PTHIN FILM DIVISION: THIN FILM PTHIN FILM DIVISION: THIN FILM PASSIVE COMPONENTSASSIVE COMPONENTSASSIVE COMPONENTSASSIVE COMPONENTSASSIVE COMPONENTS

THIN FILM PRODUCTSTHIN FILM PRODUCTSTHIN FILM PRODUCTSTHIN FILM PRODUCTSTHIN FILM PRODUCTS
••••• CHIP RESISTORS; SINGLE, BACK CONTCHIP RESISTORS; SINGLE, BACK CONTCHIP RESISTORS; SINGLE, BACK CONTCHIP RESISTORS; SINGLE, BACK CONTCHIP RESISTORS; SINGLE, BACK CONTACTACTACTACTACT, CENTER T, CENTER T, CENTER T, CENTER T, CENTER TAPAPAPAPAP, DUAL, MUL, DUAL, MUL, DUAL, MUL, DUAL, MUL, DUAL, MULTITTITTITTITTITAPS, ARRAAPS, ARRAAPS, ARRAAPS, ARRAAPS, ARRAYS AND NETWORKSYS AND NETWORKSYS AND NETWORKSYS AND NETWORKSYS AND NETWORKS
••••• MICROWMICROWMICROWMICROWMICROWAAAAAVE RESISTORS, TERMINAVE RESISTORS, TERMINAVE RESISTORS, TERMINAVE RESISTORS, TERMINAVE RESISTORS, TERMINATIONS, AND ATIONS, AND ATIONS, AND ATIONS, AND ATIONS, AND ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS
••••• MOS, BINARY CHIP CAPACITORS AND RC NETWORKSMOS, BINARY CHIP CAPACITORS AND RC NETWORKSMOS, BINARY CHIP CAPACITORS AND RC NETWORKSMOS, BINARY CHIP CAPACITORS AND RC NETWORKSMOS, BINARY CHIP CAPACITORS AND RC NETWORKS
••••• PPPPPACKAGED RESISTORS; RSMTACKAGED RESISTORS; RSMTACKAGED RESISTORS; RSMTACKAGED RESISTORS; RSMTACKAGED RESISTORS; RSMT, RSMA & CSMA STYLES, RSMA & CSMA STYLES, RSMA & CSMA STYLES, RSMA & CSMA STYLES, RSMA & CSMA STYLES
••••• METMETMETMETMETALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRAALLIZED SUBSTRATES; SINGLE OR DOUBLE SIDED, POLISHED OR AS FIREDTES; SINGLE OR DOUBLE SIDED, POLISHED OR AS FIREDTES; SINGLE OR DOUBLE SIDED, POLISHED OR AS FIREDTES; SINGLE OR DOUBLE SIDED, POLISHED OR AS FIREDTES; SINGLE OR DOUBLE SIDED, POLISHED OR AS FIRED
••••• CUSTOM RESISTOR NETWORKS, CAPCUSTOM RESISTOR NETWORKS, CAPCUSTOM RESISTOR NETWORKS, CAPCUSTOM RESISTOR NETWORKS, CAPCUSTOM RESISTOR NETWORKS, CAPACITOR NETWORKS, PACITOR NETWORKS, PACITOR NETWORKS, PACITOR NETWORKS, PACITOR NETWORKS, PAAAAATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATES AND CIRCUITSTES AND CIRCUITSTES AND CIRCUITSTES AND CIRCUITSTES AND CIRCUITS
••••• SMT RESISTORS AND RESISTOR ARRAYSSMT RESISTORS AND RESISTOR ARRAYSSMT RESISTORS AND RESISTOR ARRAYSSMT RESISTORS AND RESISTOR ARRAYSSMT RESISTORS AND RESISTOR ARRAYS
••••• CHIP JUMPERS, INDUCTORSCHIP JUMPERS, INDUCTORSCHIP JUMPERS, INDUCTORSCHIP JUMPERS, INDUCTORSCHIP JUMPERS, INDUCTORS

*NOTE: ARRA*NOTE: ARRA*NOTE: ARRA*NOTE: ARRA*NOTE: ARRAY COMBINAY COMBINAY COMBINAY COMBINAY COMBINATIONS ATIONS ATIONS ATIONS ATIONS AVVVVVAILABLE FOR ALL STYLESAILABLE FOR ALL STYLESAILABLE FOR ALL STYLESAILABLE FOR ALL STYLESAILABLE FOR ALL STYLES

NICHROMENICHROMENICHROMENICHROMENICHROME
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
SICHROMESICHROMESICHROMESICHROMESICHROME
PPPPPALLADIUMALLADIUMALLADIUMALLADIUMALLADIUM

FILM THICKNESSES:FILM THICKNESSES:FILM THICKNESSES:FILM THICKNESSES:FILM THICKNESSES:
FILM RESISTIVITIES:FILM RESISTIVITIES:FILM RESISTIVITIES:FILM RESISTIVITIES:FILM RESISTIVITIES:
RESISTIVE TCR:RESISTIVE TCR:RESISTIVE TCR:RESISTIVE TCR:RESISTIVE TCR:

FROM 50Å TO 50KÅFROM 50Å TO 50KÅFROM 50Å TO 50KÅFROM 50Å TO 50KÅFROM 50Å TO 50KÅ
FROM 1FROM 1FROM 1FROM 1FROM 1ΩΩΩΩΩ /Sq. TO 10K /Sq. TO 10K /Sq. TO 10K /Sq. TO 10K /Sq. TO 10KΩΩΩΩΩ / Sq. / Sq. / Sq. / Sq. / Sq.
TO < 5ppm/°CTO < 5ppm/°CTO < 5ppm/°CTO < 5ppm/°CTO < 5ppm/°C

DEPOSITIONDEPOSITIONDEPOSITIONDEPOSITIONDEPOSITION
TITUNGSTENTITUNGSTENTITUNGSTENTITUNGSTENTITUNGSTEN
NICKELNICKELNICKELNICKELNICKEL
ALUMINUMALUMINUMALUMINUMALUMINUMALUMINUM
GOLDGOLDGOLDGOLDGOLD

METMETMETMETMETALLIZAALLIZAALLIZAALLIZAALLIZATION & SUBSTRATION & SUBSTRATION & SUBSTRATION & SUBSTRATION & SUBSTRATESTESTESTESTES

STSTSTSTSTANDARDANDARDANDARDANDARDANDARD

THRU-HOLE AND FILLED VIAS AVAILABLETHRU-HOLE AND FILLED VIAS AVAILABLETHRU-HOLE AND FILLED VIAS AVAILABLETHRU-HOLE AND FILLED VIAS AVAILABLETHRU-HOLE AND FILLED VIAS AVAILABLE
PREFERRED VIA DIAMETER TO SUBSTRAPREFERRED VIA DIAMETER TO SUBSTRAPREFERRED VIA DIAMETER TO SUBSTRAPREFERRED VIA DIAMETER TO SUBSTRAPREFERRED VIA DIAMETER TO SUBSTRATE THICKNESS RATE THICKNESS RATE THICKNESS RATE THICKNESS RATE THICKNESS RATIO IS 1:1TIO IS 1:1TIO IS 1:1TIO IS 1:1TIO IS 1:1

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ
GLASSGLASSGLASSGLASSGLASS
ALUMINUM NITRIDEALUMINUM NITRIDEALUMINUM NITRIDEALUMINUM NITRIDEALUMINUM NITRIDE

BeOBeOBeOBeOBeO
LLLLLTCCTCCTCCTCCTCC

SIZES:SIZES:SIZES:SIZES:SIZES:
SURFSURFSURFSURFSURFACE FINISHES:ACE FINISHES:ACE FINISHES:ACE FINISHES:ACE FINISHES:

CUSTOMCUSTOMCUSTOMCUSTOMCUSTOM

TO 4" X 4" STTO 4" X 4" STTO 4" X 4" STTO 4" X 4" STTO 4" X 4" STANDARDANDARDANDARDANDARDANDARD
FROM POLISHED TO 20 µ-inchesFROM POLISHED TO 20 µ-inchesFROM POLISHED TO 20 µ-inchesFROM POLISHED TO 20 µ-inchesFROM POLISHED TO 20 µ-inches

SPUTTERINGSPUTTERINGSPUTTERINGSPUTTERINGSPUTTERING
RF DIODE AND DC MAGNETRON SPUTTERINGRF DIODE AND DC MAGNETRON SPUTTERINGRF DIODE AND DC MAGNETRON SPUTTERINGRF DIODE AND DC MAGNETRON SPUTTERINGRF DIODE AND DC MAGNETRON SPUTTERING
PE CVD (SiOPE CVD (SiOPE CVD (SiOPE CVD (SiOPE CVD (SiO22222) DEPOSITION) DEPOSITION) DEPOSITION) DEPOSITION) DEPOSITION
OXIDAOXIDAOXIDAOXIDAOXIDATION FURNACETION FURNACETION FURNACETION FURNACETION FURNACE

EQUIPMENTEQUIPMENTEQUIPMENTEQUIPMENTEQUIPMENT

SPUTTERING COLLISION PROCESSSPUTTERING COLLISION PROCESSSPUTTERING COLLISION PROCESSSPUTTERING COLLISION PROCESSSPUTTERING COLLISION PROCESS

CROSSSECTION OF A SIMPLE SPUTTERINGCROSSSECTION OF A SIMPLE SPUTTERINGCROSSSECTION OF A SIMPLE SPUTTERINGCROSSSECTION OF A SIMPLE SPUTTERINGCROSSSECTION OF A SIMPLE SPUTTERING
APPAPPAPPAPPAPPARAARAARAARAARATUSTUSTUSTUSTUS

GLOW DISCHARGE SPUTTERING FIRSTGLOW DISCHARGE SPUTTERING FIRSTGLOW DISCHARGE SPUTTERING FIRSTGLOW DISCHARGE SPUTTERING FIRSTGLOW DISCHARGE SPUTTERING FIRST
OBSERVED IN THE MID 1800'SOBSERVED IN THE MID 1800'SOBSERVED IN THE MID 1800'SOBSERVED IN THE MID 1800'SOBSERVED IN THE MID 1800'S

APPLICAAPPLICAAPPLICAAPPLICAAPPLICATIONSTIONSTIONSTIONSTIONS
••••• HIGH RELIABILITY MICROELECTRONICSHIGH RELIABILITY MICROELECTRONICSHIGH RELIABILITY MICROELECTRONICSHIGH RELIABILITY MICROELECTRONICSHIGH RELIABILITY MICROELECTRONICS
••••• MILITMILITMILITMILITMILITARYARYARYARYARY
••••• SPACESPACESPACESPACESPACE
••••• SASASASASATELLITETELLITETELLITETELLITETELLITE
••••• MEDICAL IMPLANTMEDICAL IMPLANTMEDICAL IMPLANTMEDICAL IMPLANTMEDICAL IMPLANTABLEABLEABLEABLEABLE
••••• BIOTELEMETRYBIOTELEMETRYBIOTELEMETRYBIOTELEMETRYBIOTELEMETRY
••••• MICROWAVEMICROWAVEMICROWAVEMICROWAVEMICROWAVE
••••• SURFACE MOUNTSURFACE MOUNTSURFACE MOUNTSURFACE MOUNTSURFACE MOUNT
••••• HYBRIDHYBRIDHYBRIDHYBRIDHYBRID
••••• RESEARCHRESEARCHRESEARCHRESEARCHRESEARCH
••••• COMMUNICACOMMUNICACOMMUNICACOMMUNICACOMMUNICATIONSTIONSTIONSTIONSTIONS
••••• MCM'SMCM'SMCM'SMCM'SMCM'S
••••• CRYOGENICSCRYOGENICSCRYOGENICSCRYOGENICSCRYOGENICS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
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LASER TRIMMINGLASER TRIMMINGLASER TRIMMINGLASER TRIMMINGLASER TRIMMING
ESI MODEL 44 THIN FILM LASER TRIMMERSESI MODEL 44 THIN FILM LASER TRIMMERSESI MODEL 44 THIN FILM LASER TRIMMERSESI MODEL 44 THIN FILM LASER TRIMMERSESI MODEL 44 THIN FILM LASER TRIMMERS
TRIM TOLERANCES TO 0.01% OR 2 MILLIOHMS RESOLUTIONTRIM TOLERANCES TO 0.01% OR 2 MILLIOHMS RESOLUTIONTRIM TOLERANCES TO 0.01% OR 2 MILLIOHMS RESOLUTIONTRIM TOLERANCES TO 0.01% OR 2 MILLIOHMS RESOLUTIONTRIM TOLERANCES TO 0.01% OR 2 MILLIOHMS RESOLUTION

SEPSEPSEPSEPSEPARAARAARAARAARATIONTIONTIONTIONTION
DIAMOND SADIAMOND SADIAMOND SADIAMOND SADIAMOND SAW SEPW SEPW SEPW SEPW SEPARAARAARAARAARATION OF SILICON, ALUMINA, AND QUARTZTION OF SILICON, ALUMINA, AND QUARTZTION OF SILICON, ALUMINA, AND QUARTZTION OF SILICON, ALUMINA, AND QUARTZTION OF SILICON, ALUMINA, AND QUARTZ
LASER MACHINING ALASER MACHINING ALASER MACHINING ALASER MACHINING ALASER MACHINING AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE

QA SYSTEMSQA SYSTEMSQA SYSTEMSQA SYSTEMSQA SYSTEMS
ISO  9001:2000 CERTIFIEDISO  9001:2000 CERTIFIEDISO  9001:2000 CERTIFIEDISO  9001:2000 CERTIFIEDISO  9001:2000 CERTIFIED
100% VISUAL AND DC ELECTRICAL INSPECTION PER MIL-STD-883100% VISUAL AND DC ELECTRICAL INSPECTION PER MIL-STD-883100% VISUAL AND DC ELECTRICAL INSPECTION PER MIL-STD-883100% VISUAL AND DC ELECTRICAL INSPECTION PER MIL-STD-883100% VISUAL AND DC ELECTRICAL INSPECTION PER MIL-STD-883
COMPLETE MIL-PRF-55342 TESTING CAPCOMPLETE MIL-PRF-55342 TESTING CAPCOMPLETE MIL-PRF-55342 TESTING CAPCOMPLETE MIL-PRF-55342 TESTING CAPCOMPLETE MIL-PRF-55342 TESTING CAPABILITIESABILITIESABILITIESABILITIESABILITIES
ELEMENT EVELEMENT EVELEMENT EVELEMENT EVELEMENT EVALUAALUAALUAALUAALUATION PER MIL-H-38534, CLASS H AND KTION PER MIL-H-38534, CLASS H AND KTION PER MIL-H-38534, CLASS H AND KTION PER MIL-H-38534, CLASS H AND KTION PER MIL-H-38534, CLASS H AND K
SPC PROCESS MONITORING, PFMEASPC PROCESS MONITORING, PFMEASPC PROCESS MONITORING, PFMEASPC PROCESS MONITORING, PFMEASPC PROCESS MONITORING, PFMEA
MINI-SYSTEMS, INC. RELIABILITY PROGRAM, MSIRP MINI-SYSTEMS, INC. RELIABILITY PROGRAM, MSIRP MINI-SYSTEMS, INC. RELIABILITY PROGRAM, MSIRP MINI-SYSTEMS, INC. RELIABILITY PROGRAM, MSIRP MINI-SYSTEMS, INC. RELIABILITY PROGRAM, MSIRP TMTMTMTMTM

DIE HANDLING AND SORTINGDIE HANDLING AND SORTINGDIE HANDLING AND SORTINGDIE HANDLING AND SORTINGDIE HANDLING AND SORTING
AUTOMAAUTOMAAUTOMAAUTOMAAUTOMATIC TEST AND INK MARKING SYSTEMTIC TEST AND INK MARKING SYSTEMTIC TEST AND INK MARKING SYSTEMTIC TEST AND INK MARKING SYSTEMTIC TEST AND INK MARKING SYSTEM
AUTOMAAUTOMAAUTOMAAUTOMAAUTOMATIC AND SEMI-AUTOMATIC AND SEMI-AUTOMATIC AND SEMI-AUTOMATIC AND SEMI-AUTOMATIC AND SEMI-AUTOMATIC TTIC TTIC TTIC TTIC TAPE TO WAPE TO WAPE TO WAPE TO WAPE TO WAFFLE PAFFLE PAFFLE PAFFLE PAFFLE PACK DIE PICKERSACK DIE PICKERSACK DIE PICKERSACK DIE PICKERSACK DIE PICKERS
HIGH POWER METHIGH POWER METHIGH POWER METHIGH POWER METHIGH POWER METALLURGICAL INSPECTION MICROSCOPESALLURGICAL INSPECTION MICROSCOPESALLURGICAL INSPECTION MICROSCOPESALLURGICAL INSPECTION MICROSCOPESALLURGICAL INSPECTION MICROSCOPES
TTTTTAPE AND REEL, WAPE AND REEL, WAPE AND REEL, WAPE AND REEL, WAPE AND REEL, WAFFLE PAFFLE PAFFLE PAFFLE PAFFLE PACK, GEL PACK, GEL PACK, GEL PACK, GEL PACK, GEL PACKACKACKACKACK
VISUAL INSPECTION PER CLASS K, H OR COMMERCIAL (-Z OPTION IN PART NUMBER)VISUAL INSPECTION PER CLASS K, H OR COMMERCIAL (-Z OPTION IN PART NUMBER)VISUAL INSPECTION PER CLASS K, H OR COMMERCIAL (-Z OPTION IN PART NUMBER)VISUAL INSPECTION PER CLASS K, H OR COMMERCIAL (-Z OPTION IN PART NUMBER)VISUAL INSPECTION PER CLASS K, H OR COMMERCIAL (-Z OPTION IN PART NUMBER)

ENGINEERING SYSTEMSENGINEERING SYSTEMSENGINEERING SYSTEMSENGINEERING SYSTEMSENGINEERING SYSTEMS
AUTOCAD, FILE FORMAAUTOCAD, FILE FORMAAUTOCAD, FILE FORMAAUTOCAD, FILE FORMAAUTOCAD, FILE FORMATS HANDLED INCLUDE DXF & IGES.TS HANDLED INCLUDE DXF & IGES.TS HANDLED INCLUDE DXF & IGES.TS HANDLED INCLUDE DXF & IGES.TS HANDLED INCLUDE DXF & IGES.
COMPREHENSIVE DESIGN REVIEW AND TESTINGCOMPREHENSIVE DESIGN REVIEW AND TESTINGCOMPREHENSIVE DESIGN REVIEW AND TESTINGCOMPREHENSIVE DESIGN REVIEW AND TESTINGCOMPREHENSIVE DESIGN REVIEW AND TESTING

EQUIPMENTEQUIPMENTEQUIPMENTEQUIPMENTEQUIPMENT

ELECTRICAL PERFORMANCEELECTRICAL PERFORMANCEELECTRICAL PERFORMANCEELECTRICAL PERFORMANCEELECTRICAL PERFORMANCE

CONSULT SALES  WITH YOUR SPECIAL REQUIREMENTSCONSULT SALES  WITH YOUR SPECIAL REQUIREMENTSCONSULT SALES  WITH YOUR SPECIAL REQUIREMENTSCONSULT SALES  WITH YOUR SPECIAL REQUIREMENTSCONSULT SALES  WITH YOUR SPECIAL REQUIREMENTS

PHOTORESIST SYSTEMSPHOTORESIST SYSTEMSPHOTORESIST SYSTEMSPHOTORESIST SYSTEMSPHOTORESIST SYSTEMS
NEGANEGANEGANEGANEGATIVE AND POSITIVE PHOTORESIST SYSTEMSTIVE AND POSITIVE PHOTORESIST SYSTEMSTIVE AND POSITIVE PHOTORESIST SYSTEMSTIVE AND POSITIVE PHOTORESIST SYSTEMSTIVE AND POSITIVE PHOTORESIST SYSTEMS
LARGE PLARGE PLARGE PLARGE PLARGE PANEL (UP TO 24" X 24") ALIGNMENTANEL (UP TO 24" X 24") ALIGNMENTANEL (UP TO 24" X 24") ALIGNMENTANEL (UP TO 24" X 24") ALIGNMENTANEL (UP TO 24" X 24") ALIGNMENT
PPPPPAAAAATTERN PLATTERN PLATTERN PLATTERN PLATTERN PLATING, WET AND DRY ETCH FTING, WET AND DRY ETCH FTING, WET AND DRY ETCH FTING, WET AND DRY ETCH FTING, WET AND DRY ETCH FABRICAABRICAABRICAABRICAABRICATION TECHNIQUESTION TECHNIQUESTION TECHNIQUESTION TECHNIQUESTION TECHNIQUES

LINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITION
RESISTOR PRESISTOR PRESISTOR PRESISTOR PRESISTOR PAAAAATTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONS
CONDUCTOR LINE WIDTHS - 100 µ" OF GOLD; 0.5 mils (20 MICRONS) ±0.05 milsCONDUCTOR LINE WIDTHS - 100 µ" OF GOLD; 0.5 mils (20 MICRONS) ±0.05 milsCONDUCTOR LINE WIDTHS - 100 µ" OF GOLD; 0.5 mils (20 MICRONS) ±0.05 milsCONDUCTOR LINE WIDTHS - 100 µ" OF GOLD; 0.5 mils (20 MICRONS) ±0.05 milsCONDUCTOR LINE WIDTHS - 100 µ" OF GOLD; 0.5 mils (20 MICRONS) ±0.05 mils

PHOTO MASKPHOTO MASKPHOTO MASKPHOTO MASKPHOTO MASK
PREFERRED MASK SIZE 5" X 5", UP TO 12" X 12" CUSTOMPREFERRED MASK SIZE 5" X 5", UP TO 12" X 12" CUSTOMPREFERRED MASK SIZE 5" X 5", UP TO 12" X 12" CUSTOMPREFERRED MASK SIZE 5" X 5", UP TO 12" X 12" CUSTOMPREFERRED MASK SIZE 5" X 5", UP TO 12" X 12" CUSTOM
MASK TONES PREFERREDMASK TONES PREFERREDMASK TONES PREFERREDMASK TONES PREFERREDMASK TONES PREFERRED

RESISTOR LEVEL MASK TONE DARK IMAGE / CLEAR FIELDRESISTOR LEVEL MASK TONE DARK IMAGE / CLEAR FIELDRESISTOR LEVEL MASK TONE DARK IMAGE / CLEAR FIELDRESISTOR LEVEL MASK TONE DARK IMAGE / CLEAR FIELDRESISTOR LEVEL MASK TONE DARK IMAGE / CLEAR FIELD
CONDUCTOR LEVEL MASK TONE DARK FIELD  / CLEAR IMAGECONDUCTOR LEVEL MASK TONE DARK FIELD  / CLEAR IMAGECONDUCTOR LEVEL MASK TONE DARK FIELD  / CLEAR IMAGECONDUCTOR LEVEL MASK TONE DARK FIELD  / CLEAR IMAGECONDUCTOR LEVEL MASK TONE DARK FIELD  / CLEAR IMAGE
GLASSIVGLASSIVGLASSIVGLASSIVGLASSIVAAAAATION LEVEL MASK TONE DARK IMAGE / CLEAR FIELDTION LEVEL MASK TONE DARK IMAGE / CLEAR FIELDTION LEVEL MASK TONE DARK IMAGE / CLEAR FIELDTION LEVEL MASK TONE DARK IMAGE / CLEAR FIELDTION LEVEL MASK TONE DARK IMAGE / CLEAR FIELD

PHOTOLITHOGRAPHYPHOTOLITHOGRAPHYPHOTOLITHOGRAPHYPHOTOLITHOGRAPHYPHOTOLITHOGRAPHY

PROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPPROCESS CAPABILITIESABILITIESABILITIESABILITIESABILITIES

DCN TF 120-C-0306
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TYPICAL LIFE TEST RESULTS
Nichrome, 70Nichrome, 70˚C @ 250 mWC @ 250 mWatts
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MSIRPMSIRPMSIRPMSIRPMSIRPT MT MT MT MT M  Reliability Program Reliability Program Reliability Program Reliability Program Reliability Program
The reliability program will provide customers with real-time data on similar products.The reliability program will provide customers with real-time data on similar products.The reliability program will provide customers with real-time data on similar products.The reliability program will provide customers with real-time data on similar products.The reliability program will provide customers with real-time data on similar products.
Samples are selected at random by inspectors in the production line and sent to MSI'sSamples are selected at random by inspectors in the production line and sent to MSI'sSamples are selected at random by inspectors in the production line and sent to MSI'sSamples are selected at random by inspectors in the production line and sent to MSI'sSamples are selected at random by inspectors in the production line and sent to MSI's
Quality Assurance department for testing.Quality Assurance department for testing.Quality Assurance department for testing.Quality Assurance department for testing.Quality Assurance department for testing.
When requested, the data will accompany a certificate of conformance (at no charge toWhen requested, the data will accompany a certificate of conformance (at no charge toWhen requested, the data will accompany a certificate of conformance (at no charge toWhen requested, the data will accompany a certificate of conformance (at no charge toWhen requested, the data will accompany a certificate of conformance (at no charge to
the customer) when no other testing is required. The data will be displayed in a graphicalthe customer) when no other testing is required. The data will be displayed in a graphicalthe customer) when no other testing is required. The data will be displayed in a graphicalthe customer) when no other testing is required. The data will be displayed in a graphicalthe customer) when no other testing is required. The data will be displayed in a graphical
representation and plotted against military standard criteria.representation and plotted against military standard criteria.representation and plotted against military standard criteria.representation and plotted against military standard criteria.representation and plotted against military standard criteria.

SAMPLES BEING SELECTEDSAMPLES BEING SELECTEDSAMPLES BEING SELECTEDSAMPLES BEING SELECTEDSAMPLES BEING SELECTED

• SAMPLES ARE SELECTED ASAMPLES ARE SELECTED ASAMPLES ARE SELECTED ASAMPLES ARE SELECTED ASAMPLES ARE SELECTED AT RANDOMT RANDOMT RANDOMT RANDOMT RANDOM

• SAMPLES ARE EITHER MSTF-2 OR MSTF-3 SERIES PSAMPLES ARE EITHER MSTF-2 OR MSTF-3 SERIES PSAMPLES ARE EITHER MSTF-2 OR MSTF-3 SERIES PSAMPLES ARE EITHER MSTF-2 OR MSTF-3 SERIES PSAMPLES ARE EITHER MSTF-2 OR MSTF-3 SERIES PARTSARTSARTSARTSARTS

• SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIAL IS EITHER SILICON OR CERAMICTERIAL IS EITHER SILICON OR CERAMICTERIAL IS EITHER SILICON OR CERAMICTERIAL IS EITHER SILICON OR CERAMICTERIAL IS EITHER SILICON OR CERAMIC

• DADADADADATTTTTAAAAA  IS ALSO T IS ALSO T IS ALSO T IS ALSO T IS ALSO TAKEN FROM PAKEN FROM PAKEN FROM PAKEN FROM PAKEN FROM PARTS THAARTS THAARTS THAARTS THAARTS THAT ARE CURRENTLT ARE CURRENTLT ARE CURRENTLT ARE CURRENTLT ARE CURRENTLY BEINGY BEINGY BEINGY BEINGY BEING
TESTED AND MEET THE PREVIOUS REQUIREMENTSTESTED AND MEET THE PREVIOUS REQUIREMENTSTESTED AND MEET THE PREVIOUS REQUIREMENTSTESTED AND MEET THE PREVIOUS REQUIREMENTSTESTED AND MEET THE PREVIOUS REQUIREMENTS

APPLICABLE MILITAPPLICABLE MILITAPPLICABLE MILITAPPLICABLE MILITAPPLICABLE MILITARY STARY STARY STARY STARY STANDARDSANDARDSANDARDSANDARDSANDARDS

• MIL-PRF-55342, CHARACTERISTIC "H"MIL-PRF-55342, CHARACTERISTIC "H"MIL-PRF-55342, CHARACTERISTIC "H"MIL-PRF-55342, CHARACTERISTIC "H"MIL-PRF-55342, CHARACTERISTIC "H"

• MIL-STD-202, METHOD 108 & 2011MIL-STD-202, METHOD 108 & 2011MIL-STD-202, METHOD 108 & 2011MIL-STD-202, METHOD 108 & 2011MIL-STD-202, METHOD 108 & 2011

TESTS BEING PERFORMEDTESTS BEING PERFORMEDTESTS BEING PERFORMEDTESTS BEING PERFORMEDTESTS BEING PERFORMED

• LIFE TESTLIFE TESTLIFE TESTLIFE TESTLIFE TEST

• THERMAL SHOCK TESTTHERMAL SHOCK TESTTHERMAL SHOCK TESTTHERMAL SHOCK TESTTHERMAL SHOCK TEST

• HIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERATURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURE

• WIREBOND EVWIREBOND EVWIREBOND EVWIREBOND EVWIREBOND EVALUAALUAALUAALUAALUATIONTIONTIONTIONTION

1000 HOURS (+72/-24 HRS), 70°C (±5°C), 250mW1000 HOURS (+72/-24 HRS), 70°C (±5°C), 250mW1000 HOURS (+72/-24 HRS), 70°C (±5°C), 250mW1000 HOURS (+72/-24 HRS), 70°C (±5°C), 250mW1000 HOURS (+72/-24 HRS), 70°C (±5°C), 250mW
∆∆∆∆∆R REQUIREMENTS ±.50%, FR REQUIREMENTS ±.50%, FR REQUIREMENTS ±.50%, FR REQUIREMENTS ±.50%, FR REQUIREMENTS ±.50%, FAILURE RAAILURE RAAILURE RAAILURE RAAILURE RATE RTE RTE RTE RTE R

DADADADADATTTTTAAAAA

• DADADADADATTTTTA  WILL BE SUPPLIED WITH A CERTIFICAA  WILL BE SUPPLIED WITH A CERTIFICAA  WILL BE SUPPLIED WITH A CERTIFICAA  WILL BE SUPPLIED WITH A CERTIFICAA  WILL BE SUPPLIED WITH A CERTIFICATE OF CONFORMANCE FOR ORDERS THATE OF CONFORMANCE FOR ORDERS THATE OF CONFORMANCE FOR ORDERS THATE OF CONFORMANCE FOR ORDERS THATE OF CONFORMANCE FOR ORDERS THAT DO NOTT DO NOTT DO NOTT DO NOTT DO NOT

• THIS DATHIS DATHIS DATHIS DATHIS DATTTTTA IS FOR TA IS FOR TA IS FOR TA IS FOR TA IS FOR TANTANTANTANTANTALUM AND NICHROME RESISTORSALUM AND NICHROME RESISTORSALUM AND NICHROME RESISTORSALUM AND NICHROME RESISTORSALUM AND NICHROME RESISTORS

• CHARTS ARE UPDACHARTS ARE UPDACHARTS ARE UPDACHARTS ARE UPDACHARTS ARE UPDATED PERIODICALLTED PERIODICALLTED PERIODICALLTED PERIODICALLTED PERIODICALLY AND ARE AY AND ARE AY AND ARE AY AND ARE AY AND ARE AVVVVVAILABLE ON THE WEB PAILABLE ON THE WEB PAILABLE ON THE WEB PAILABLE ON THE WEB PAILABLE ON THE WEB PAGEAGEAGEAGEAGE

FOR MORE INFORMAFOR MORE INFORMAFOR MORE INFORMAFOR MORE INFORMAFOR MORE INFORMATION CONTTION CONTTION CONTTION CONTTION CONTACT THE MSI THIN FILM QUALITY ASSURANCE DEPACT THE MSI THIN FILM QUALITY ASSURANCE DEPACT THE MSI THIN FILM QUALITY ASSURANCE DEPACT THE MSI THIN FILM QUALITY ASSURANCE DEPACT THE MSI THIN FILM QUALITY ASSURANCE DEPARTMENTARTMENTARTMENTARTMENTARTMENT:::::

MINI-SYSTEMS, INC. THIN FILM DIVISIONMINI-SYSTEMS, INC. THIN FILM DIVISIONMINI-SYSTEMS, INC. THIN FILM DIVISIONMINI-SYSTEMS, INC. THIN FILM DIVISIONMINI-SYSTEMS, INC. THIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760
PHONE: (508) 695-0203       FAX: (508) 695-6076PHONE: (508) 695-0203       FAX: (508) 695-6076PHONE: (508) 695-0203       FAX: (508) 695-6076PHONE: (508) 695-0203       FAX: (508) 695-6076PHONE: (508) 695-0203       FAX: (508) 695-6076
E-MAIL: MSITHIN@MINI-SYSTEMSINC.COME-MAIL: MSITHIN@MINI-SYSTEMSINC.COME-MAIL: MSITHIN@MINI-SYSTEMSINC.COME-MAIL: MSITHIN@MINI-SYSTEMSINC.COME-MAIL: MSITHIN@MINI-SYSTEMSINC.COM
WEB PWEB PWEB PWEB PWEB PAGE: AGE: AGE: AGE: AGE: wwwwwwwwwwwwwww.Mini-SystemsInc.com.Mini-SystemsInc.com.Mini-SystemsInc.com.Mini-SystemsInc.com.Mini-SystemsInc.com

5 CYCLES, -65°C (+0/-10°C) TO 150°C (+10/-0°C)5 CYCLES, -65°C (+0/-10°C) TO 150°C (+10/-0°C)5 CYCLES, -65°C (+0/-10°C) TO 150°C (+10/-0°C)5 CYCLES, -65°C (+0/-10°C) TO 150°C (+10/-0°C)5 CYCLES, -65°C (+0/-10°C) TO 150°C (+10/-0°C)
∆∆∆∆∆R REQUIREMENTS ±.25%R REQUIREMENTS ±.25%R REQUIREMENTS ±.25%R REQUIREMENTS ±.25%R REQUIREMENTS ±.25%

100 HOURS (±4 HRS) A100 HOURS (±4 HRS) A100 HOURS (±4 HRS) A100 HOURS (±4 HRS) A100 HOURS (±4 HRS) AT 150°C (±5°C)T 150°C (±5°C)T 150°C (±5°C)T 150°C (±5°C)T 150°C (±5°C)
∆∆∆∆∆R REQUIREMENTS ±.20%R REQUIREMENTS ±.20%R REQUIREMENTS ±.20%R REQUIREMENTS ±.20%R REQUIREMENTS ±.20%

THERMOSONIC, 1 MIL GOLD WIRETHERMOSONIC, 1 MIL GOLD WIRETHERMOSONIC, 1 MIL GOLD WIRETHERMOSONIC, 1 MIL GOLD WIRETHERMOSONIC, 1 MIL GOLD WIRE
3 GRAMS MINIMUM BOND PULL3 GRAMS MINIMUM BOND PULL3 GRAMS MINIMUM BOND PULL3 GRAMS MINIMUM BOND PULL3 GRAMS MINIMUM BOND PULL

     REQUIRE TESTING     REQUIRE TESTING     REQUIRE TESTING     REQUIRE TESTING     REQUIRE TESTING

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
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MSIRPMSIRPMSIRPMSIRPMSIRPT MT MT MT MT M  Reliability Program Reliability Program Reliability Program Reliability Program Reliability Program

Front page of a Certificate of Conformance Signed by the Q.A. ManagerFront page of a Certificate of Conformance Signed by the Q.A. ManagerFront page of a Certificate of Conformance Signed by the Q.A. ManagerFront page of a Certificate of Conformance Signed by the Q.A. ManagerFront page of a Certificate of Conformance Signed by the Q.A. Manager

Custom layouts available with alternate information available by requestCustom layouts available with alternate information available by requestCustom layouts available with alternate information available by requestCustom layouts available with alternate information available by requestCustom layouts available with alternate information available by request

Back page of a Certificate of Conformance, containing data on eitherBack page of a Certificate of Conformance, containing data on eitherBack page of a Certificate of Conformance, containing data on eitherBack page of a Certificate of Conformance, containing data on eitherBack page of a Certificate of Conformance, containing data on either
TTTTTantalum Nitride or Nichromeantalum Nitride or Nichromeantalum Nitride or Nichromeantalum Nitride or Nichromeantalum Nitride or Nichrome

Data is continuously updated, and referenced by date code, so that the mostData is continuously updated, and referenced by date code, so that the mostData is continuously updated, and referenced by date code, so that the mostData is continuously updated, and referenced by date code, so that the mostData is continuously updated, and referenced by date code, so that the most
recent point is placed at the begining of the graphrecent point is placed at the begining of the graphrecent point is placed at the begining of the graphrecent point is placed at the begining of the graphrecent point is placed at the begining of the graph

" When absolute quality is a must, and" When absolute quality is a must, and" When absolute quality is a must, and" When absolute quality is a must, and" When absolute quality is a must, and
proof is required, ask for MSIRPproof is required, ask for MSIRPproof is required, ask for MSIRPproof is required, ask for MSIRPproof is required, ask for MSIRPTM TM TM TM TM  . . . . . . . . . . . . . . . . . . . .
only at Mini-Systems  is actual dataonly at Mini-Systems  is actual dataonly at Mini-Systems  is actual dataonly at Mini-Systems  is actual dataonly at Mini-Systems  is actual data
provided to the customer on a weeklyprovided to the customer on a weeklyprovided to the customer on a weeklyprovided to the customer on a weeklyprovided to the customer on a weekly
basis "basis "basis "basis "basis "

Periodic updates are available on the webPeriodic updates are available on the webPeriodic updates are available on the webPeriodic updates are available on the webPeriodic updates are available on the web
at www.Mini-SystemsInc.comat www.Mini-SystemsInc.comat www.Mini-SystemsInc.comat www.Mini-SystemsInc.comat www.Mini-SystemsInc.com

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
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LIFE TEST DATA - TANTALUM
250 mW, 70 ˚C, 1000 HOURS

MIL-PRF-55342, CHARACTERISTIC H, DELTA R ±0.5%, FAILURE RATE P
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THERMAL SHOCK DATA - TANTALUM
5 CYCLES (-65˚C TO +150˚C)

MIL-PRF-55342,CHARATERISTIC H, DELTA R ±0.25%
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WIREBOND DATA - TANTALUM
THERMOSONIC, 1 MIL GOLD WIRE

MIL-STD-883, METHOD 2011, 3 GRAMS MINIMUM
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HIGH TEMP. EXP. DATA- TANTALUM
100 HOURS AT 150 ˚C

MIL-PRF-55342, CHARACTERISTIC H, DELTA R ±0.2%
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HIGH TEMP. EXP. DATA- NICHROME
100 HOURS AT 150 ˚C

MIL-PRF-55342,CHARATERISTIC H, DELTA R ±0.2%
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LIFE TEST DATA - NICHROME
250 mW, 70 ˚C, 1000 HOURS

MIL-PRF-55342,CHARATERISTIC H, DELTA R ±0.5%, FAILURE RATE P
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THERMAL SHOCK DATA - NICHROME
5 CYCLES (-65˚C TO +150˚C)

MIL-PRF-55342,CHARATERISTIC H, DELTA R ±0.25%
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WIREBOND DATA - NICHROME
THERMOSONIC, 1 MIL GOLD WIRE

MIL-STD-883, METHOD 2011, 3 GRAMS MINIMUM

D
E

S
T

R
U

C
T

 T
E

S
T

 (
G

R
A

M
S

)



CHIP     RESISTORSCHIP     RESISTORSCHIP     RESISTORSCHIP     RESISTORSCHIP     RESISTORS

MSMR 1 Series ~ 0.012" x 0.009"MSMR 1 Series ~ 0.012" x 0.009"MSMR 1 Series ~ 0.012" x 0.009"MSMR 1 Series ~ 0.012" x 0.009"MSMR 1 Series ~ 0.012" x 0.009"
MSTF 1 Series ~ 0.015" x 0.015"MSTF 1 Series ~ 0.015" x 0.015"MSTF 1 Series ~ 0.015" x 0.015"MSTF 1 Series ~ 0.015" x 0.015"MSTF 1 Series ~ 0.015" x 0.015"
MSTF 2 Series ~ 0.020" x 0.020"MSTF 2 Series ~ 0.020" x 0.020"MSTF 2 Series ~ 0.020" x 0.020"MSTF 2 Series ~ 0.020" x 0.020"MSTF 2 Series ~ 0.020" x 0.020"
MSTF 3 Series ~ 0.030" x 0.030"MSTF 3 Series ~ 0.030" x 0.030"MSTF 3 Series ~ 0.030" x 0.030"MSTF 3 Series ~ 0.030" x 0.030"MSTF 3 Series ~ 0.030" x 0.030"
MSTF 35 Series ~ 0.035" x 0.035"MSTF 35 Series ~ 0.035" x 0.035"MSTF 35 Series ~ 0.035" x 0.035"MSTF 35 Series ~ 0.035" x 0.035"MSTF 35 Series ~ 0.035" x 0.035"
MSTF 4 / MSTF 6 / MSDR 4 ~ High MegohmMSTF 4 / MSTF 6 / MSDR 4 ~ High MegohmMSTF 4 / MSTF 6 / MSDR 4 ~ High MegohmMSTF 4 / MSTF 6 / MSDR 4 ~ High MegohmMSTF 4 / MSTF 6 / MSDR 4 ~ High Megohm
MSTF Series ~ Non-MicrowaveMSTF Series ~ Non-MicrowaveMSTF Series ~ Non-MicrowaveMSTF Series ~ Non-MicrowaveMSTF Series ~ Non-Microwave
WWWWWAAAAATF Series ~ Surface MountTF Series ~ Surface MountTF Series ~ Surface MountTF Series ~ Surface MountTF Series ~ Surface Mount
MSSR 3 Series ~ Laser CodableMSSR 3 Series ~ Laser CodableMSSR 3 Series ~ Laser CodableMSSR 3 Series ~ Laser CodableMSSR 3 Series ~ Laser Codable
MSHR Series ~ Ultra High VMSHR Series ~ Ultra High VMSHR Series ~ Ultra High VMSHR Series ~ Ultra High VMSHR Series ~ Ultra High Valuealuealuealuealue
MSPR 1 Series ~ High PowerMSPR 1 Series ~ High PowerMSPR 1 Series ~ High PowerMSPR 1 Series ~ High PowerMSPR 1 Series ~ High Power
PTSM & PTWB Series ~ 5 WPTSM & PTWB Series ~ 5 WPTSM & PTWB Series ~ 5 WPTSM & PTWB Series ~ 5 WPTSM & PTWB Series ~ 5 Watt Power Tatt Power Tatt Power Tatt Power Tatt Power Terminatorserminatorserminatorserminatorserminators
MSBC Series ~ Back Contact (2 Bond Pads)MSBC Series ~ Back Contact (2 Bond Pads)MSBC Series ~ Back Contact (2 Bond Pads)MSBC Series ~ Back Contact (2 Bond Pads)MSBC Series ~ Back Contact (2 Bond Pads)
EMSBC Series ~ Back Contact (1 Bond Pad)EMSBC Series ~ Back Contact (1 Bond Pad)EMSBC Series ~ Back Contact (1 Bond Pad)EMSBC Series ~ Back Contact (1 Bond Pad)EMSBC Series ~ Back Contact (1 Bond Pad)

NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION:    MICROW   MICROW   MICROW   MICROW   MICROWAAAAAVE & RF CHIP RESISTORSVE & RF CHIP RESISTORSVE & RF CHIP RESISTORSVE & RF CHIP RESISTORSVE & RF CHIP RESISTORS

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

DCN TF 149-A-0306DCN TF 149-A-0306DCN TF 149-A-0306DCN TF 149-A-0306DCN TF 149-A-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
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MSMR1 SERIESMSMR1 SERIESMSMR1 SERIESMSMR1 SERIESMSMR1 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BONDING PBONDING PBONDING PBONDING PBONDING PADSADSADSADSADS

BACKSIDE SURFBACKSIDE SURFBACKSIDE SURFBACKSIDE SURFBACKSIDE SURFACEACEACEACEACE

0.012" x 0.009"  x 0.006" (±0.001")0.012" x 0.009"  x 0.006" (±0.001")0.012" x 0.009"  x 0.006" (±0.001")0.012" x 0.009"  x 0.006" (±0.001")0.012" x 0.009"  x 0.006" (±0.001")
(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
SILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASS
ALUMINAALUMINAALUMINAALUMINAALUMINA

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
22222ΩΩΩΩΩ  TO 75K TO 75K TO 75K TO 75K TO 75KΩ∗Ω∗Ω∗Ω∗Ω∗
22222ΩΩΩΩΩ TO 15K TO 15K TO 15K TO 15K TO 15KΩΩΩΩΩ
0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%
(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)

TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
22222ΩΩΩΩΩ  TO 75K TO 75K TO 75K TO 75K TO 75KΩ∗Ω∗Ω∗Ω∗Ω∗
22222ΩΩΩΩΩ TO 15K TO 15K TO 15K TO 15K TO 15KΩΩΩΩΩ
0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%
(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)
OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.*400 V MIN.*400 V MIN.*400 V MIN.*400 V MIN.*
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = √√√√√ (E*R) (E*R) (E*R) (E*R) (E*R)
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSMR 1SN-50R00F-BGB = 0.012" x 0.009", Silicon Substrate,MSMR 1SN-50R00F-BGB = 0.012" x 0.009", Silicon Substrate,MSMR 1SN-50R00F-BGB = 0.012" x 0.009", Silicon Substrate,MSMR 1SN-50R00F-BGB = 0.012" x 0.009", Silicon Substrate,MSMR 1SN-50R00F-BGB = 0.012" x 0.009", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.

*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values

THIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTOR
CH

IP
CH

IP
CH

IP
CH

IP
CH

IP
RESISTO

RS
RESISTO

RS
RESISTO

RS
RESISTO

RS
RESISTO

RS

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
MSMR1MSMR1MSMR1MSMR1MSMR1 XXXXX

0.01%*0.01%*0.01%*0.01%*0.01%*
0.05%*0.05%*0.05%*0.05%*0.05%*
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VOHMIC VOHMIC VOHMIC VOHMIC VALUEALUEALUEALUEALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
S =S =S =S =S =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold PadsGold PadsGold PadsGold PadsGold Pads
(always used(always used(always used(always used(always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.009" 

0.006"

0.012" 

Layout varies with value



DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306DCN TF 146-B-0306

MSTF 1 SERIESMSTF 1 SERIESMSTF 1 SERIESMSTF 1 SERIESMSTF 1 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BONDING PBONDING PBONDING PBONDING PBONDING PADSADSADSADSADS

BACKSIDE SURFBACKSIDE SURFBACKSIDE SURFBACKSIDE SURFBACKSIDE SURFACEACEACEACEACE

0.015" x 0.015"  x 0.010" (±0.003")0.015" x 0.015"  x 0.010" (±0.003")0.015" x 0.015"  x 0.010" (±0.003")0.015" x 0.015"  x 0.010" (±0.003")0.015" x 0.015"  x 0.010" (±0.003")
(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
SILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASS
ALUMINAALUMINAALUMINAALUMINAALUMINA

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
22222ΩΩΩΩΩ TO 150K TO 150K TO 150K TO 150K TO 150KΩ∗Ω∗Ω∗Ω∗Ω∗
22222ΩΩΩΩΩ TO 33K TO 33K TO 33K TO 33K TO 33KΩΩΩΩΩ
0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%
(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)

TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
22222ΩΩΩΩΩ TO 150K TO 150K TO 150K TO 150K TO 150KΩ∗Ω∗Ω∗Ω∗Ω∗
22222ΩΩΩΩΩ TO 33K TO 33K TO 33K TO 33K TO 33KΩΩΩΩΩ
0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%0.01% TO 10%
(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)(Value Dependent)

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)
OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

101101101101101ΩΩΩΩΩ TO TO 250K TO TO 250K TO TO 250K TO TO 250K TO TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.*400 V MIN.*400 V MIN.*400 V MIN.*400 V MIN.*
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = √√√√√ (E*R) (E*R) (E*R) (E*R) (E*R)
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSTF 1SN-50R00F-BGB = 0.015" x 0.015", Silicon Substrate,MSTF 1SN-50R00F-BGB = 0.015" x 0.015", Silicon Substrate,MSTF 1SN-50R00F-BGB = 0.015" x 0.015", Silicon Substrate,MSTF 1SN-50R00F-BGB = 0.015" x 0.015", Silicon Substrate,MSTF 1SN-50R00F-BGB = 0.015" x 0.015", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.ol., ±25ppm/°C, Gold Backside.

*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values*Consult Sales for available values

Minimum bonding areaMinimum bonding areaMinimum bonding areaMinimum bonding areaMinimum bonding area
for < 100for < 100for < 100for < 100for < 100ΩΩΩΩΩ Resistance. Resistance. Resistance. Resistance. Resistance.

THIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTORTHIN FILM CHIP RESISTOR
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
MSTF 1MSTF 1MSTF 1MSTF 1MSTF 1 XXXXX

0.01%*0.01%*0.01%*0.01%*0.01%*
0.05%*0.05%*0.05%*0.05%*0.05%*
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VOHMIC VOHMIC VOHMIC VOHMIC VALUEALUEALUEALUEALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
S =S =S =S =S =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold PadsGold PadsGold PadsGold PadsGold Pads
(always used(always used(always used(always used(always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

0.015" Sq.0.015" Sq.

0.010"0.010"

Layout varies with value



THIN FILM CHIP RESISTORSTHIN FILM CHIP RESISTORSTHIN FILM CHIP RESISTORSTHIN FILM CHIP RESISTORSTHIN FILM CHIP RESISTORS

DCN TF 101-G-0306DCN TF 101-G-0306DCN TF 101-G-0306DCN TF 101-G-0306DCN TF 101-G-0306

MSTF 2 SERIESMSTF 2 SERIESMSTF 2 SERIESMSTF 2 SERIESMSTF 2 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.020" x 0.020"  (±0.003") x 0.010" (±0.003")0.020" x 0.020"  (±0.003") x 0.010" (±0.003")0.020" x 0.020"  (±0.003") x 0.010" (±0.003")0.020" x 0.020"  (±0.003") x 0.010" (±0.003")0.020" x 0.020"  (±0.003") x 0.010" (±0.003")
(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
SILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASS
ALUMINA*ALUMINA*ALUMINA*ALUMINA*ALUMINA*

ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE

TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
22222ΩΩΩΩΩ TO 1.5M TO 1.5M TO 1.5M TO 1.5M TO 1.5MΩΩΩΩΩ
22222ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
TO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLE

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)

MSTF 2MSTF 2MSTF 2MSTF 2MSTF 2 XXXXX

0.01%*0.01%*0.01%*0.01%*0.01%*
0.02%*0.02%*0.02%*0.02%*0.02%*
0.05%*0.05%*0.05%*0.05%*0.05%*
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

S =S =S =S =S =
X =X =X =X =X =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
G =G =G =G =G =

GB =GB =GB =GB =GB =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C †
±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C †
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
Pads Std.**Pads Std.**Pads Std.**Pads Std.**Pads Std.**
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
22222ΩΩΩΩΩ TO 1.5M TO 1.5M TO 1.5M TO 1.5M TO 1.5MΩΩΩΩΩ
22222ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
TO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLETO 0.01% AVAILABLE

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)
OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)OPTIONAL TO ±25ppm/°C (A)

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

SILICON, ALUMINASILICON, ALUMINASILICON, ALUMINASILICON, ALUMINASILICON, ALUMINA
QUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASS

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400V MIN.400V MIN.400V MIN.400V MIN.400V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.

250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
50mW (70°C DERA50mW (70°C DERA50mW (70°C DERA50mW (70°C DERA50mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSTF 2SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSTF 2SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSTF 2SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSTF 2SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSTF 2SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.

* Value dependent on Alumina. Consult Sales.* Value dependent on Alumina. Consult Sales.* Value dependent on Alumina. Consult Sales.* Value dependent on Alumina. Consult Sales.* Value dependent on Alumina. Consult Sales.
**Always used when no other option is required.**Always used when no other option is required.**Always used when no other option is required.**Always used when no other option is required.**Always used when no other option is required.

† Not Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on Alumina
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.020"

0.020"

Layout varies with value



CENTER TCENTER TCENTER TCENTER TCENTER TAPPED CHIP RESISTORSAPPED CHIP RESISTORSAPPED CHIP RESISTORSAPPED CHIP RESISTORSAPPED CHIP RESISTORS

DCN TF 102-G-0306DCN TF 102-G-0306DCN TF 102-G-0306DCN TF 102-G-0306DCN TF 102-G-0306

MSTF 3 SERIESMSTF 3 SERIESMSTF 3 SERIESMSTF 3 SERIESMSTF 3 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.030" x 0.030" (±0.003") x 0.010" (±0.003")0.030" x 0.030" (±0.003") x 0.010" (±0.003")0.030" x 0.030" (±0.003") x 0.010" (±0.003")0.030" x 0.030" (±0.003") x 0.010" (±0.003")0.030" x 0.030" (±0.003") x 0.010" (±0.003")
(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS(S)SILICON, (A)ALUMINA, (Q)QUARTZ, OR (G)GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL10,000 Å MINIMUM ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGE / Per SideANCE RANGE / Per SideANCE RANGE / Per SideANCE RANGE / Per SideANCE RANGE / Per Side
SILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASSSILICON, QUARTZ, GLASS
ALUMINA*ALUMINA*ALUMINA*ALUMINA*ALUMINA*

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

CENTER TCENTER TCENTER TCENTER TCENTER TAP RAAP RAAP RAAP RAAP RATIOTIOTIOTIOTIO

TTTTT.C.R..C.R..C.R..C.R..C.R.

TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING

NICHROMENICHROMENICHROMENICHROMENICHROME
11111ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩΩΩΩΩ
11111ΩΩΩΩΩ TO 125K TO 125K TO 125K TO 125K TO 125KΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2
trimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerance
when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100ΩΩΩΩΩ)))))
±1% ST±1% ST±1% ST±1% ST±1% STANDARD; AANDARD; AANDARD; AANDARD; AANDARD; AVVVVVAIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)OPTIONAL TO ±5ppm/°C (S, Q, G)

±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C STANDARD***ANDARD***ANDARD***ANDARD***ANDARD***

MSTF 3MSTF 3MSTF 3MSTF 3MSTF 3 XXXXX

0.01%*0.01%*0.01%*0.01%*0.01%*
0.02%*0.02%*0.02%*0.02%*0.02%*
0.05%*0.05%*0.05%*0.05%*0.05%*
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

S =S =S =S =S =
X =X =X =X =X =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
G =G =G =G =G =

GB =GB =GB =GB =GB =
RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C †
±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C †
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
Pads Std.**Pads Std.**Pads Std.**Pads Std.**Pads Std.**
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±0.05% Ratio±0.05% Ratio±0.05% Ratio±0.05% Ratio±0.05% Ratio
±0.1% Ratio±0.1% Ratio±0.1% Ratio±0.1% Ratio±0.1% Ratio
±0.5% Ratio±0.5% Ratio±0.5% Ratio±0.5% Ratio±0.5% Ratio

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:
1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are

Significant WithSignificant WithSignificant WithSignificant WithSignificant With
"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal

Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
11111ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩΩΩΩΩ
11111ΩΩΩΩΩ TO 125K TO 125K TO 125K TO 125K TO 125KΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2TO 0.01% AVAIL. (R1 & R2
trimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerancetrimmed to absolute tolerance
when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100when total tolerance <0.100ΩΩΩΩΩ)))))
±1% ST±1% ST±1% ST±1% ST±1% STANDARD; AANDARD; AANDARD; AANDARD; AANDARD; AVVVVVAIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%AIL. TO 0.01%

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)OPTIONAL TO ±10ppm/°C (S, Q, G)
OPTIONAL TO±25ppm/°C (A)OPTIONAL TO±25ppm/°C (A)OPTIONAL TO±25ppm/°C (A)OPTIONAL TO±25ppm/°C (A)OPTIONAL TO±25ppm/°C (A)

±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C STANDARD***ANDARD***ANDARD***ANDARD***ANDARD***

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

SILICON, ALUMINASILICON, ALUMINASILICON, ALUMINASILICON, ALUMINASILICON, ALUMINA
QUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASS

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.

250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSTF 3SN-50R00F-GB = 0.030" x 0.030", Silicon Substrate,MSTF 3SN-50R00F-GB = 0.030" x 0.030", Silicon Substrate,MSTF 3SN-50R00F-GB = 0.030" x 0.030", Silicon Substrate,MSTF 3SN-50R00F-GB = 0.030" x 0.030", Silicon Substrate,MSTF 3SN-50R00F-GB = 0.030" x 0.030", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.ol., ±50ppm/°C, Gold Backside.
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
Not Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on Alumina
Value dependent on Alumina. Consult Sales.Value dependent on Alumina. Consult Sales.Value dependent on Alumina. Consult Sales.Value dependent on Alumina. Consult Sales.Value dependent on Alumina. Consult Sales.
Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.
Consult Sales for TC TConsult Sales for TC TConsult Sales for TC TConsult Sales for TC TConsult Sales for TC Tracking to ±0.5ppm/°C. Vracking to ±0.5ppm/°C. Vracking to ±0.5ppm/°C. Vracking to ±0.5ppm/°C. Vracking to ±0.5ppm/°C. Value Dependentalue Dependentalue Dependentalue Dependentalue Dependent

†
*****
**********
***************

R1 R2
R1 = R2

*ID BAR

0.030"

0.030"

Layout varies with value.



THIN  FILM  RESISTORSTHIN  FILM  RESISTORSTHIN  FILM  RESISTORSTHIN  FILM  RESISTORSTHIN  FILM  RESISTORS

DCN TF 106-F-0306DCN TF 106-F-0306DCN TF 106-F-0306DCN TF 106-F-0306DCN TF 106-F-0306

MSTF 35 WIRE BONDABLEMSTF 35 WIRE BONDABLEMSTF 35 WIRE BONDABLEMSTF 35 WIRE BONDABLEMSTF 35 WIRE BONDABLE
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BOND PAD SIZEBOND PAD SIZEBOND PAD SIZEBOND PAD SIZEBOND PAD SIZE
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.035" x 0.035"  x 0.010" (±0.003")0.035" x 0.035"  x 0.010" (±0.003")0.035" x 0.035"  x 0.010" (±0.003")0.035" x 0.035"  x 0.010" (±0.003")0.035" x 0.035"  x 0.010" (±0.003")
99.6% ALUMINA, QUARTZ, GLASS (BeO OR AlN AVAILABLE)99.6% ALUMINA, QUARTZ, GLASS (BeO OR AlN AVAILABLE)99.6% ALUMINA, QUARTZ, GLASS (BeO OR AlN AVAILABLE)99.6% ALUMINA, QUARTZ, GLASS (BeO OR AlN AVAILABLE)99.6% ALUMINA, QUARTZ, GLASS (BeO OR AlN AVAILABLE)
NICHROME, TNICHROME, TNICHROME, TNICHROME, TNICHROME, TANTANTANTANTANTALUM NITRIDE, SICHROMEALUM NITRIDE, SICHROMEALUM NITRIDE, SICHROMEALUM NITRIDE, SICHROMEALUM NITRIDE, SICHROME
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
0.009" x 0.025" TYPICAL; SUIT0.009" x 0.025" TYPICAL; SUIT0.009" x 0.025" TYPICAL; SUIT0.009" x 0.025" TYPICAL; SUIT0.009" x 0.025" TYPICAL; SUITABLE FOR MULABLE FOR MULABLE FOR MULABLE FOR MULABLE FOR MULTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTS
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASSQUARTZ, GLASS

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
SICHROMESICHROMESICHROMESICHROMESICHROME

22222ΩΩΩΩΩ TO 150K TO 150K TO 150K TO 150K TO 150KΩ Ω Ω Ω Ω STSTSTSTSTANDARD RANGE; TO 10MANDARD RANGE; TO 10MANDARD RANGE; TO 10MANDARD RANGE; TO 10MANDARD RANGE; TO 10MΩ Ω Ω Ω Ω IN SiCr AIN SiCr AIN SiCr AIN SiCr AIN SiCr AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
22222ΩΩΩΩΩ TO 2M TO 2M TO 2M TO 2M TO 2MΩ Ω Ω Ω Ω STSTSTSTSTANDARD RANGE; TO 25MANDARD RANGE; TO 25MANDARD RANGE; TO 25MANDARD RANGE; TO 25MANDARD RANGE; TO 25MΩ Ω Ω Ω Ω IN SiCr AIN SiCr AIN SiCr AIN SiCr AIN SiCr AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
0.01%,  0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%,  0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%,  0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%,  0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%,  0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARD; ±5ppm/°C OPTIONAL *ANDARD; ±5ppm/°C OPTIONAL *ANDARD; ±5ppm/°C OPTIONAL *ANDARD; ±5ppm/°C OPTIONAL *ANDARD; ±5ppm/°C OPTIONAL *
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD; ±50ppm/°C, ±25ppm/°C OPTIONALANDARD; ±50ppm/°C, ±25ppm/°C OPTIONALANDARD; ±50ppm/°C, ±25ppm/°C OPTIONALANDARD; ±50ppm/°C, ±25ppm/°C OPTIONALANDARD; ±50ppm/°C, ±25ppm/°C OPTIONAL
±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C STANDARD; ±250ppm/°C, ±100ppm/°C OPTIONALANDARD; ±250ppm/°C, ±100ppm/°C OPTIONALANDARD; ±250ppm/°C, ±100ppm/°C OPTIONALANDARD; ±250ppm/°C, ±100ppm/°C OPTIONALANDARD; ±250ppm/°C, ±100ppm/°C OPTIONAL

MSTF 35MSTF 35MSTF 35MSTF 35MSTF 35 XXXXX

0.01%0.01%0.01%0.01%0.01%
0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
S =S =S =S =S =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C***±10ppm/°C***±10ppm/°C***±10ppm/°C***±10ppm/°C***
±5ppm/°C *±5ppm/°C *±5ppm/°C *±5ppm/°C *±5ppm/°C *
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold Bond PadsGold Bond PadsGold Bond PadsGold Bond PadsGold Bond Pads
(always used(always used(always used(always used(always used
when nowhen nowhen nowhen nowhen no
other option isother option isother option isother option isother option is
required)required)required)required)required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:
1st1st1st1st1st

 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZ / GLASSQUARTZ / GLASSQUARTZ / GLASSQUARTZ / GLASSQUARTZ / GLASS

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

101101101101101ΩΩΩΩΩ TO TO 250K TO TO 250K TO TO 250K TO TO 250K TO TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.

250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERA50 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride
SichromeSichromeSichromeSichromeSichrome

N =N =N =N =N =
T =T =T =T =T =

S =S =S =S =S =

XXXXXXXXXXXXXXXXXXXXXXXXX

ARRAARRAARRAARRAARRAY DAY DAY DAY DAY DATTTTTAAAAA

TC TRACKINGTC TRACKINGTC TRACKINGTC TRACKINGTC TRACKING
RARARARARATIO MATIO MATIO MATIO MATIO MATCHINGTCHINGTCHINGTCHINGTCHING
STSTSTSTSTABILITY RAABILITY RAABILITY RAABILITY RAABILITY RATIOTIOTIOTIOTIO
FREQUENCYFREQUENCYFREQUENCYFREQUENCYFREQUENCY

±3ppm/°C MAX. ST±3ppm/°C MAX. ST±3ppm/°C MAX. ST±3ppm/°C MAX. ST±3ppm/°C MAX. STANDARD; ±1ppm/°C AANDARD; ±1ppm/°C AANDARD; ±1ppm/°C AANDARD; ±1ppm/°C AANDARD; ±1ppm/°C AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
±1% ST±1% ST±1% ST±1% ST±1% STANDARD; TO ±0.01% AANDARD; TO ±0.01% AANDARD; TO ±0.01% AANDARD; TO ±0.01% AANDARD; TO ±0.01% Availablevailablevailablevailablevailable
±0.1% MAX ±0.1% MAX ±0.1% MAX ±0.1% MAX ±0.1% MAX ∆∆∆∆∆R/RR/RR/RR/RR/R ST ST ST ST STANDARD; ±0.05% ANDARD; ±0.05% ANDARD; ±0.05% ANDARD; ±0.05% ANDARD; ±0.05% ∆∆∆∆∆R/RR/RR/RR/RR/R OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL
TO 20 GHz; (RESISTOR GEOMETRY DEPENDENT)TO 20 GHz; (RESISTOR GEOMETRY DEPENDENT)TO 20 GHz; (RESISTOR GEOMETRY DEPENDENT)TO 20 GHz; (RESISTOR GEOMETRY DEPENDENT)TO 20 GHz; (RESISTOR GEOMETRY DEPENDENT)

ISOLAISOLAISOLAISOLAISOLATED OR COMMON BUSSED SERIES RESISTOR PTED OR COMMON BUSSED SERIES RESISTOR PTED OR COMMON BUSSED SERIES RESISTOR PTED OR COMMON BUSSED SERIES RESISTOR PTED OR COMMON BUSSED SERIES RESISTOR PAIR AND MULAIR AND MULAIR AND MULAIR AND MULAIR AND MULTIPLE CONFIGURATIPLE CONFIGURATIPLE CONFIGURATIPLE CONFIGURATIPLE CONFIGURATIONSTIONSTIONSTIONSTIONS

MSHR 35MSHR 35MSHR 35MSHR 35MSHR 35
(SiCr only)(SiCr only)(SiCr only)(SiCr only)(SiCr only)

*****
**********
***************

**********
**********
**********

CH
IP

CH
IP

CH
IP

CH
IP

CH
IP

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSTF  35 AMSTF  35 AMSTF  35 AMSTF  35 AMSTF  35 ATTTTT-10001F-G = 10K-10001F-G = 10K-10001F-G = 10K-10001F-G = 10K-10001F-G = 10KΩ, Ω, Ω, Ω, Ω, ±1% ST±1% ST±1% ST±1% ST±1% STANDARD TANDARD TANDARD TANDARD TANDARD T.C.R..C.R..C.R..C.R..C.R.
Available on Glass or Quartz onlyAvailable on Glass or Quartz onlyAvailable on Glass or Quartz onlyAvailable on Glass or Quartz onlyAvailable on Glass or Quartz only
Value Dependent, please consult SalesValue Dependent, please consult SalesValue Dependent, please consult SalesValue Dependent, please consult SalesValue Dependent, please consult Sales
Not available on AluminaNot available on AluminaNot available on AluminaNot available on AluminaNot available on Alumina



DCN TF 103-G-0306DCN TF 103-G-0306DCN TF 103-G-0306DCN TF 103-G-0306DCN TF 103-G-0306

MSTF 6 SERIESMSTF 6 SERIESMSTF 6 SERIESMSTF 6 SERIESMSTF 6 SERIES

MEGOHM CHIP RESISTORSMEGOHM CHIP RESISTORSMEGOHM CHIP RESISTORSMEGOHM CHIP RESISTORSMEGOHM CHIP RESISTORS

XXXXXXXXXXXXXXXXXXXXXXXXX

SERIESSERIESSERIESSERIESSERIES

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIALTERIALTERIALTERIALTERIAL
BOND PBOND PBOND PBOND PBOND PADSADSADSADSADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
QUARTZQUARTZQUARTZQUARTZQUARTZ

SILICON, QUARTZ, OR GLASSSILICON, QUARTZ, OR GLASSSILICON, QUARTZ, OR GLASSSILICON, QUARTZ, OR GLASSSILICON, QUARTZ, OR GLASS
GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONAL
0.5%, 1%, 2%, 5%, 10%; TO ±0.1% AVAILABLE**0.5%, 1%, 2%, 5%, 10%; TO ±0.1% AVAILABLE**0.5%, 1%, 2%, 5%, 10%; TO ±0.1% AVAILABLE**0.5%, 1%, 2%, 5%, 10%; TO ±0.1% AVAILABLE**0.5%, 1%, 2%, 5%, 10%; TO ±0.1% AVAILABLE**

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°C
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°C
-20dB-20dB-20dB-20dB-20dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = ΕΕΕΕΕ2 2 2 2 2 ///// R R R R R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% Power100% Power100% Power100% Power100% Power,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

2pF2pF2pF2pF2pF
0.02pF0.02pF0.02pF0.02pF0.02pF

MSTF4MSTF4MSTF4MSTF4MSTF4
MSTF6MSTF6MSTF6MSTF6MSTF6
MSDR4MSDR4MSDR4MSDR4MSDR4

SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.060" x 0.060" x .010" ±0.003"0.060" x 0.060" x .010" ±0.003"0.060" x 0.060" x .010" ±0.003"0.060" x 0.060" x .010" ±0.003"0.060" x 0.060" x .010" ±0.003"
2M2M2M2M2MΩΩΩΩΩ TO 35M TO 35M TO 35M TO 35M TO 35MΩΩΩΩΩ

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
XXXXX

0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE TOTTOTTOTTOTTOTALALALALAL
OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE

TOLERANCE **TOLERANCE **TOLERANCE **TOLERANCE **TOLERANCE **

B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

RC =RC =RC =RC =RC =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads
(Always used(Always used(Always used(Always used(Always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)
±0.1% Ratio*±0.1% Ratio*±0.1% Ratio*±0.1% Ratio*±0.1% Ratio*
±0.5% Ratio*±0.5% Ratio*±0.5% Ratio*±0.5% Ratio*±0.5% Ratio*

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSTF4SN-10003F-G = 0.040" x 0.040", Silicon Substrate,MSTF4SN-10003F-G = 0.040" x 0.040", Silicon Substrate,MSTF4SN-10003F-G = 0.040" x 0.040", Silicon Substrate,MSTF4SN-10003F-G = 0.040" x 0.040", Silicon Substrate,MSTF4SN-10003F-G = 0.040" x 0.040", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 1M, 1M, 1M, 1M, 1MΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., Gold Bond Pads.ol., Gold Bond Pads.ol., Gold Bond Pads.ol., Gold Bond Pads.ol., Gold Bond Pads.

MSTF6STMSTF6STMSTF6STMSTF6STMSTF6ST-10004F-FGB = 0.060" x 0.060", Silicon Substrate,-10004F-FGB = 0.060" x 0.060", Silicon Substrate,-10004F-FGB = 0.060" x 0.060", Silicon Substrate,-10004F-FGB = 0.060" x 0.060", Silicon Substrate,-10004F-FGB = 0.060" x 0.060", Silicon Substrate,
TTTTTantalum Nitride Resistorantalum Nitride Resistorantalum Nitride Resistorantalum Nitride Resistorantalum Nitride Resistor, 10M, 10M, 10M, 10M, 10MΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±100ppm/°Col., ±100ppm/°Col., ±100ppm/°Col., ±100ppm/°Col., ±100ppm/°C
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside

MSDR4SN-10004F-RCE = 0.040" x 0.040", Silicon Substrate,MSDR4SN-10004F-RCE = 0.040" x 0.040", Silicon Substrate,MSDR4SN-10004F-RCE = 0.040" x 0.040", Silicon Substrate,MSDR4SN-10004F-RCE = 0.040" x 0.040", Silicon Substrate,MSDR4SN-10004F-RCE = 0.040" x 0.040", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 10M, 10M, 10M, 10M, 10MΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±0.1% Ratio, Aluminumol., ±0.1% Ratio, Aluminumol., ±0.1% Ratio, Aluminumol., ±0.1% Ratio, Aluminumol., ±0.1% Ratio, Aluminum
Bond Pads.Bond Pads.Bond Pads.Bond Pads.Bond Pads.

**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.

MSDR 4 SERIESMSDR 4 SERIESMSDR 4 SERIESMSDR 4 SERIESMSDR 4 SERIES
SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
RESISTRESISTRESISTRESISTRESISTANCE RAANCE RAANCE RAANCE RAANCE RATIOTIOTIOTIOTIO

0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"
1M1M1M1M1MΩΩΩΩΩ TO 10M TO 10M TO 10M TO 10M TO 10MΩΩΩΩΩ
±1% ST±1% ST±1% ST±1% ST±1% STANDARD; OPTIONAL TO ±0.1%ANDARD; OPTIONAL TO ±0.1%ANDARD; OPTIONAL TO ±0.1%ANDARD; OPTIONAL TO ±0.1%ANDARD; OPTIONAL TO ±0.1%

* MSDR-4 ONL* MSDR-4 ONL* MSDR-4 ONL* MSDR-4 ONL* MSDR-4 ONLYYYYY

MSDR 4MSDR 4MSDR 4MSDR 4MSDR 4

MSTF 4MSTF 4MSTF 4MSTF 4MSTF 4

Note:    If  R1 =  R2, then custom
design required.

MSTF 4 SERIESMSTF 4 SERIESMSTF 4 SERIESMSTF 4 SERIESMSTF 4 SERIES
SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"0.040" x 0.040" x .010" ±0.003"
1M1M1M1M1MΩΩΩΩΩ TO 15M TO 15M TO 15M TO 15M TO 15MΩΩΩΩΩ

MSTF 6MSTF 6MSTF 6MSTF 6MSTF 6
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.040"

0.040"

0.060"

0.060"

0.040"

0.040"

R1 R2
R1 = R2

R1 + R2 = Rt



NON-MICROWNON-MICROWNON-MICROWNON-MICROWNON-MICROWAAAAAVE CHIP RESISTORSVE CHIP RESISTORSVE CHIP RESISTORSVE CHIP RESISTORSVE CHIP RESISTORS

DCN TF 141-C-0306DCN TF 141-C-0306DCN TF 141-C-0306DCN TF 141-C-0306DCN TF 141-C-0306

MSTF SERIESMSTF SERIESMSTF SERIESMSTF SERIESMSTF SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
MSTFMSTFMSTFMSTFMSTF XXXXX

0.01%0.01%0.01%0.01%0.01%
0.02%0.02%0.02%0.02%0.02%
0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE /TE /TE /TE /TE /
RESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILM

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

S =S =S =S =S =
X =X =X =X =X =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

2121212121
110, 112110, 112110, 112110, 112110, 112
115, 118115, 118115, 118115, 118115, 118
120, 121120, 121120, 121120, 121120, 121
122, 124122, 124122, 124122, 124122, 124

C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =

GB =GB =GB =GB =GB =
T =T =T =T =T =

T3 =T3 =T3 =T3 =T3 =

±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
Pads Std.*Pads Std.*Pads Std.*Pads Std.*Pads Std.*
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
With SolderWith SolderWith SolderWith SolderWith Solder
BumpsBumpsBumpsBumpsBumps
Lead-freeLead-freeLead-freeLead-freeLead-free
Solder BumpsSolder BumpsSolder BumpsSolder BumpsSolder Bumps

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXXXXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1st 4Number: 1st 4Number: 1st 4Number: 1st 4Number: 1st 4

Digits AreDigits AreDigits AreDigits AreDigits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIALTERIALTERIALTERIALTERIAL
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STORAGE TEMPSTORAGE TEMPSTORAGE TEMPSTORAGE TEMPSTORAGE TEMP
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA STANDARD, QUARTZ** OPTIONAL, SILICONANDARD, QUARTZ** OPTIONAL, SILICONANDARD, QUARTZ** OPTIONAL, SILICONANDARD, QUARTZ** OPTIONAL, SILICONANDARD, QUARTZ** OPTIONAL, SILICON
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C
+150°C+150°C+150°C+150°C+150°C

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

Alumina / TAlumina / TAlumina / TAlumina / TAlumina / TaNaNaNaNaN
Alumina / NiCrAlumina / NiCrAlumina / NiCrAlumina / NiCrAlumina / NiCr
Quartz / TQuartz / TQuartz / TQuartz / TQuartz / TaNaNaNaNaN
Quartz / NiCrQuartz / NiCrQuartz / NiCrQuartz / NiCrQuartz / NiCr
Polished / TPolished / TPolished / TPolished / TPolished / TaNaNaNaNaN
Polished / NiCrPolished / NiCrPolished / NiCrPolished / NiCrPolished / NiCr
Silicon / NiCrSilicon / NiCrSilicon / NiCrSilicon / NiCrSilicon / NiCr
Silicon / TSilicon / TSilicon / TSilicon / TSilicon / TaNaNaNaNaN

AAAAAT =T =T =T =T =
AN =AN =AN =AN =AN =
QT =QT =QT =QT =QT =
QN =QN =QN =QN =QN =
PT =PT =PT =PT =PT =
PN =PN =PN =PN =PN =
SN =SN =SN =SN =SN =
ST =ST =ST =ST =ST =

XXXXXXXXXXXXXXXXXXXXXXXXX

0.020"0.020"0.020"0.020"0.020"
0.037"0.037"0.037"0.037"0.037"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.021"0.021"0.021"0.021"0.021"
0.100"0.100"0.100"0.100"0.100"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"
0.150"0.150"0.150"0.150"0.150"

LLLLL WWWWW
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

TTTTT
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.

SERIESSERIESSERIESSERIESSERIES

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

0.01%, 0.02%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%
±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  STANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/°°°°°C STC STC STC STC STANDARD (TANDARD (TANDARD (TANDARD (TANDARD (TaN)aN)aN)aN)aN)

SERIESSERIESSERIESSERIESSERIES
MSTF 21MSTF 21MSTF 21MSTF 21MSTF 21
MSTF 110MSTF 110MSTF 110MSTF 110MSTF 110
MSTF 112MSTF 112MSTF 112MSTF 112MSTF 112
MSTF 115MSTF 115MSTF 115MSTF 115MSTF 115
MSTF 118MSTF 118MSTF 118MSTF 118MSTF 118
MSTF 120MSTF 120MSTF 120MSTF 120MSTF 120
MSTF 121MSTF 121MSTF 121MSTF 121MSTF 121
MSTF 122MSTF 122MSTF 122MSTF 122MSTF 122
MSTF 124MSTF 124MSTF 124MSTF 124MSTF 124

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSTF 110AN-10001F-GB =MSTF 110AN-10001F-GB =MSTF 110AN-10001F-GB =MSTF 110AN-10001F-GB =MSTF 110AN-10001F-GB = 110 Series, Alumina Substrate, 10K110 Series, Alumina Substrate, 10K110 Series, Alumina Substrate, 10K110 Series, Alumina Substrate, 10K110 Series, Alumina Substrate, 10KΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol.,ol.,ol.,ol.,ol.,
±25ppm/°C, Nichrome, Gold Backside.±25ppm/°C, Nichrome, Gold Backside.±25ppm/°C, Nichrome, Gold Backside.±25ppm/°C, Nichrome, Gold Backside.±25ppm/°C, Nichrome, Gold Backside.

CONSULCONSULCONSULCONSULCONSULT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VALUES / TOLERANCESALUES / TOLERANCESALUES / TOLERANCESALUES / TOLERANCESALUES / TOLERANCES

Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.
Consult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrate

*
**

POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
@ 70°C@ 70°C@ 70°C@ 70°C@ 70°C

50mW50mW50mW50mW50mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
500mW500mW500mW500mW500mW
125mW125mW125mW125mW125mW
500mW500mW500mW500mW500mW

22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
55555 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ
22222 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ

−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−

150K150K150K150K150KΩΩΩΩΩ
1 M1 M1 M1 M1 MΩΩΩΩΩ
1 M1 M1 M1 M1 MΩΩΩΩΩ
1 M1 M1 M1 M1 MΩΩΩΩΩ

500K500K500K500K500KΩΩΩΩΩ
2 M2 M2 M2 M2 MΩΩΩΩΩ
3 M3 M3 M3 M3 MΩΩΩΩΩ

500K500K500K500K500KΩΩΩΩΩ
3 M3 M3 M3 M3 MΩΩΩΩΩ

MSTF 21MSTF 21MSTF 21MSTF 21MSTF 21
MSTF 110MSTF 110MSTF 110MSTF 110MSTF 110
MSTF 112MSTF 112MSTF 112MSTF 112MSTF 112
MSTF 115MSTF 115MSTF 115MSTF 115MSTF 115
MSTF 118MSTF 118MSTF 118MSTF 118MSTF 118
MSTF 120MSTF 120MSTF 120MSTF 120MSTF 120
MSTF 121MSTF 121MSTF 121MSTF 121MSTF 121
MSTF 122MSTF 122MSTF 122MSTF 122MSTF 122
MSTF 124MSTF 124MSTF 124MSTF 124MSTF 124

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
55555 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ
22222 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ

−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−

20K20K20K20K20KΩΩΩΩΩ
200K200K200K200K200KΩΩΩΩΩ
400K400K400K400K400KΩΩΩΩΩ
250K250K250K250K250KΩΩΩΩΩ
100K100K100K100K100KΩΩΩΩΩ

1 M1 M1 M1 M1 MΩΩΩΩΩ
1.5M1.5M1.5M1.5M1.5MΩΩΩΩΩ
100K100K100K100K100KΩΩΩΩΩ
1.5M1.5M1.5M1.5M1.5MΩΩΩΩΩ

SILICONSILICONSILICONSILICONSILICON ALUMINAALUMINAALUMINAALUMINAALUMINA

0.010"0.010"0.010"0.010"0.010"
0.017"0.017"0.017"0.017"0.017"
0.050"0.050"0.050"0.050"0.050"
0.025"0.025"0.025"0.025"0.025"
0.017"0.017"0.017"0.017"0.017"
0.050"0.050"0.050"0.050"0.050"
0.100"0.100"0.100"0.100"0.100"
0.016"0.016"0.016"0.016"0.016"
0.085"0.085"0.085"0.085"0.085"

CH
IP

CH
IP

CH
IP

CH
IP

CH
IP

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

Shown with optional Gold Back

W

L

T



THIN FILM SURFTHIN FILM SURFTHIN FILM SURFTHIN FILM SURFTHIN FILM SURFACE MOUNT RESISTORSACE MOUNT RESISTORSACE MOUNT RESISTORSACE MOUNT RESISTORSACE MOUNT RESISTORS

DCN TF 111-F-0306DCN TF 111-F-0306DCN TF 111-F-0306DCN TF 111-F-0306DCN TF 111-F-0306

WWWWWAAAAATF SERIESTF SERIESTF SERIESTF SERIESTF SERIES
SERIESSERIESSERIESSERIESSERIES

WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
0.040"0.040"0.040"0.040"0.040"
0.035"0.035"0.035"0.035"0.035"
0.075"0.075"0.075"0.075"0.075"
0.050"0.050"0.050"0.050"0.050"
0.126"0.126"0.126"0.126"0.126"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"
0.055"0.055"0.055"0.055"0.055"
0.153"0.153"0.153"0.153"0.153"
0.020"0.020"0.020"0.020"0.020"

(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA

ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.

SERIESSERIESSERIESSERIESSERIES

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

LLLLL WWWWW

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PBOND PBOND PBOND PBOND PADS & WRAPADS & WRAPADS & WRAPADS & WRAPADS & WRAPAROUNDAROUNDAROUNDAROUNDAROUND

TERMINATERMINATERMINATERMINATERMINATIONSTIONSTIONSTIONSTIONS

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

11111
22222
33333
44444
55555
66666
77777
88888
99999

2121212121

0.020"0.020"0.020"0.020"0.020"
0.035"0.035"0.035"0.035"0.035"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.063"0.063"0.063"0.063"0.063"
0.050"0.050"0.050"0.050"0.050"
0.020"0.020"0.020"0.020"0.020"
0.025"0.025"0.025"0.025"0.025"
0.050"0.050"0.050"0.050"0.050"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
@ 70°C@ 70°C@ 70°C@ 70°C@ 70°C

99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

GOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STANDARD.ANDARD.ANDARD.ANDARD.ANDARD.
OPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINATIONTIONTIONTIONTION

125mW125mW125mW125mW125mW
250mW250mW250mW250mW250mW
250mW250mW250mW250mW250mW
250mW250mW250mW250mW250mW
500mW500mW500mW500mW500mW
250mW250mW250mW250mW250mW
125mW125mW125mW125mW125mW
250mW250mW250mW250mW250mW
500mW500mW500mW500mW500mW
50mW50mW50mW50mW50mW

WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -
WWWWWAAAAATF -TF -TF -TF -TF -

11111
22222
33333
44444
55555
66666
77777
88888
99999

2121212121

0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  STANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/°°°°°C STC STC STC STC STANDARD (TANDARD (TANDARD (TANDARD (TANDARD (TaN)aN)aN)aN)aN)
OPTIONAL TO ±25ppm/°COPTIONAL TO ±25ppm/°COPTIONAL TO ±25ppm/°COPTIONAL TO ±25ppm/°COPTIONAL TO ±25ppm/°C

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
FREQUENCYFREQUENCYFREQUENCYFREQUENCYFREQUENCY
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz

0.06pF0.06pF0.06pF0.06pF0.06pF

WWWWWAAAAATFTFTFTFTF XXXXX

0.1%*0.1%*0.1%*0.1%*0.1%*
0.5%*0.5%*0.5%*0.5%*0.5%*
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =

HWU =HWU =HWU =HWU =HWU =

*** T =*** T =*** T =*** T =*** T =

*** T3 =*** T3 =*** T3 =*** T3 =*** T3 =
**** TR =**** TR =**** TR =**** TR =**** TR =

U =U =U =U =U =
HWT =HWT =HWT =HWT =HWT =

HWT3 =HWT3 =HWT3 =HWT3 =HWT3 =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
UntinnedUntinnedUntinnedUntinnedUntinned
With SN62With SN62With SN62With SN62With SN62
SolderSolderSolderSolderSolder
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder
TTTTTape and Reelape and Reelape and Reelape and Reelape and Reel
Untinned**Untinned**Untinned**Untinned**Untinned**
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
TTTTTinned.inned.inned.inned.inned.
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
Leadfree TLeadfree TLeadfree TLeadfree TLeadfree Tinnedinnedinnedinnedinned

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:
1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are

Significant WithSignificant WithSignificant WithSignificant WithSignificant With
"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal

Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

AluminaAluminaAluminaAluminaAlumina
AluminumAluminumAluminumAluminumAluminum
NitrideNitrideNitrideNitrideNitride

A =A =A =A =A =
N =N =N =N =N =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: WWWWWAAAAATF 1AN-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,TF 1AN-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,TF 1AN-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,TF 1AN-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,TF 1AN-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±25ppm/°C, w/ Solderol., ±25ppm/°C, w/ Solderol., ±25ppm/°C, w/ Solderol., ±25ppm/°C, w/ Solderol., ±25ppm/°C, w/ Solder. Full W. Full W. Full W. Full W. Full Wrap Around.rap Around.rap Around.rap Around.rap Around.

1, 21, 21, 21, 21, 2
3, 43, 43, 43, 43, 4
5, 65, 65, 65, 65, 6
7, 87, 87, 87, 87, 8

9, 219, 219, 219, 219, 21
Consult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilities
on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.

TTTTT
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
18K18K18K18K18KΩΩΩΩΩ

150K150K150K150K150KΩΩΩΩΩ
400K400K400K400K400KΩΩΩΩΩ
400K400K400K400K400KΩΩΩΩΩ
700K700K700K700K700KΩΩΩΩΩ
625K625K625K625K625KΩΩΩΩΩ

51K51K51K51K51KΩΩΩΩΩ
100K100K100K100K100KΩΩΩΩΩ

1 M1 M1 M1 M1 MΩΩΩΩΩ
20K20K20K20K20KΩΩΩΩΩ

−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−

Value DependentValue DependentValue DependentValue DependentValue Dependent
For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.
For Solder Mount.For Solder Mount.For Solder Mount.For Solder Mount.For Solder Mount.
Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.

*****
**********

***************
********************

CH
IP

CH
IP

CH
IP

CH
IP

CH
IP

RE
SI

ST
O

RS
RE

SI
ST

O
RS

RE
SI

ST
O

RS
RE

SI
ST

O
RS

RE
SI

ST
O

RS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

W

L
Half-Wrap

W

L

Full Wrap Around

T

T

(Solder option applies to all Conductor Surfaces)(Solder option applies to all Conductor Surfaces)(Solder option applies to all Conductor Surfaces)(Solder option applies to all Conductor Surfaces)(Solder option applies to all Conductor Surfaces)



DCN TF 130-C-0306DCN TF 130-C-0306DCN TF 130-C-0306DCN TF 130-C-0306DCN TF 130-C-0306

MSSR-3MSSR-3MSSR-3MSSR-3MSSR-3

MSSR SERIESMSSR SERIESMSSR SERIESMSSR SERIESMSSR SERIES

MSSR 3MSSR 3MSSR 3MSSR 3MSSR 3

SERIESSERIESSERIESSERIESSERIES

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIALTERIALTERIALTERIALTERIAL
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

NICHROMENICHROMENICHROMENICHROMENICHROME
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE
SILICONSILICONSILICONSILICONSILICON

SILICONSILICONSILICONSILICONSILICON
GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)GOLD (15,000 Å MIN.), OPTIONAL: ALUMINUM (10,000 Å MIN.)
BARE OR GOLD BACK OPTIONALBARE OR GOLD BACK OPTIONALBARE OR GOLD BACK OPTIONALBARE OR GOLD BACK OPTIONALBARE OR GOLD BACK OPTIONAL
0.01%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%, 20%0.01%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%, 20%0.01%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%, 20%0.01%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%, 20%0.01%, 0.05%, 0.1%, 0.5%, 1%, 2%, 5%, 10%, 20%

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°CANDARD; OPTIONAL TO ±5ppm/°C
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°CANDARD; OPTIONAL TO ±10ppm/°C
-20dB-20dB-20dB-20dB-20dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = ΕΕΕΕΕ2 2 2 2 2 ///// R R R R R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

2pF2pF2pF2pF2pF

33333

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
XXXXX

0.01%0.01%0.01%0.01%0.01%
0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%
20%20%20%20%20%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

S =S =S =S =S =
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

M =M =M =M =M =

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads
(Always used(Always used(Always used(Always used(Always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

SSSSS

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SiliconSiliconSiliconSiliconSiliconS =S =S =S =S = NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSSR 3SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSSR 3SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSSR 3SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSSR 3SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,MSSR 3SN-50R00F-GB = 0.020" x 0.020", Silicon Substrate,
Nichrome ResistorNichrome ResistorNichrome ResistorNichrome ResistorNichrome Resistor, 50, 50, 50, 50, 50ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., Gold Backside.ol., Gold Backside.ol., Gold Backside.ol., Gold Backside.ol., Gold Backside.

SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")
22222ΩΩΩΩΩ TO 3M TO 3M TO 3M TO 3M TO 3MΩΩΩΩΩ

NUMERIC LASER CODE. CONSULNUMERIC LASER CODE. CONSULNUMERIC LASER CODE. CONSULNUMERIC LASER CODE. CONSULNUMERIC LASER CODE. CONSULT SALES FOR DETT SALES FOR DETT SALES FOR DETT SALES FOR DETT SALES FOR DETAILSAILSAILSAILSAILS

MSSR-3MSSR-3MSSR-3MSSR-3MSSR-3

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.030"

0.030"

ID BAR



DCN TF 104-G-0306DCN TF 104-G-0306DCN TF 104-G-0306DCN TF 104-G-0306DCN TF 104-G-0306

SICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIES

HIGH VHIGH VHIGH VHIGH VHIGH VALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORSALUE CHIP RESISTORS

MSHR-2MSHR-2MSHR-2MSHR-2MSHR-2

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")
1.2M1.2M1.2M1.2M1.2MΩΩΩΩΩ TO 15M TO 15M TO 15M TO 15M TO 15MΩΩΩΩΩ

MSHR XMSHR XMSHR XMSHR XMSHR X XXXXX

1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%
20%20%20%20%20%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE/TE/TE/TE/TE/
RESISTORRESISTORRESISTORRESISTORRESISTOR

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

M =M =M =M =M =

SERIESSERIESSERIESSERIESSERIES

GB =GB =GB =GB =GB =
F =F =F =F =F =
G =G =G =G =G =

E =E =E =E =E =

Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
(Always used(Always used(Always used(Always used(Always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

SSSSSSSSSS

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE TYPETE TYPETE TYPETE TYPETE TYPE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE

SILICONSILICONSILICONSILICONSILICON
SICHROMESICHROMESICHROMESICHROMESICHROME
ALUMINUM (10,000 Å MIN.), OPTIONAL: GOLD (15,000 Å MIN.)ALUMINUM (10,000 Å MIN.), OPTIONAL: GOLD (15,000 Å MIN.)ALUMINUM (10,000 Å MIN.), OPTIONAL: GOLD (15,000 Å MIN.)ALUMINUM (10,000 Å MIN.), OPTIONAL: GOLD (15,000 Å MIN.)ALUMINUM (10,000 Å MIN.), OPTIONAL: GOLD (15,000 Å MIN.)
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONALTE OR GOLD BACK OPTIONAL
1%, 2%, 5%, 10%, 20%1%, 2%, 5%, 10%, 20%1%, 2%, 5%, 10%, 20%1%, 2%, 5%, 10%, 20%1%, 2%, 5%, 10%, 20%
STSTSTSTSTANDARD (±300ppm/°C), OPTIONAL (±100ppm/°C)ANDARD (±300ppm/°C), OPTIONAL (±100ppm/°C)ANDARD (±300ppm/°C), OPTIONAL (±100ppm/°C)ANDARD (±300ppm/°C), OPTIONAL (±100ppm/°C)ANDARD (±300ppm/°C), OPTIONAL (±100ppm/°C)
-20dB-20dB-20dB-20dB-20dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = ΕΕΕΕΕ2 2 2 2 2 ///// R R R R R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/RR/RR/RR/RR/R
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% Power100% Power100% Power100% Power100% Power,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

Silicon/Silicon/Silicon/Silicon/Silicon/
SichromeSichromeSichromeSichromeSichrome

SS =SS =SS =SS =SS =

XXXXXXXXXXXXXXXXXXXXXXXXX

22222
33333
44444

MSHR-3MSHR-3MSHR-3MSHR-3MSHR-3
SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")
2M2M2M2M2MΩΩΩΩΩ TO 25M TO 25M TO 25M TO 25M TO 25MΩΩΩΩΩ

MSHR-4MSHR-4MSHR-4MSHR-4MSHR-4
SIZESIZESIZESIZESIZE
RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

0.040" x 0.040"  x 0.010" (±0.003")0.040" x 0.040"  x 0.010" (±0.003")0.040" x 0.040"  x 0.010" (±0.003")0.040" x 0.040"  x 0.010" (±0.003")0.040" x 0.040"  x 0.010" (±0.003")
10M10M10M10M10MΩΩΩΩΩ TO 150M TO 150M TO 150M TO 150M TO 150MΩΩΩΩΩ

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSHR2SS -15003F-E  = 0.020" x 0.020", Silicon SubstrateMSHR2SS -15003F-E  = 0.020" x 0.020", Silicon SubstrateMSHR2SS -15003F-E  = 0.020" x 0.020", Silicon SubstrateMSHR2SS -15003F-E  = 0.020" x 0.020", Silicon SubstrateMSHR2SS -15003F-E  = 0.020" x 0.020", Silicon Substrate
Sichrome ResistorSichrome ResistorSichrome ResistorSichrome ResistorSichrome Resistor, 1.5 M, 1.5 M, 1.5 M, 1.5 M, 1.5 MΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., Aluminum Bond Pads.ol., Aluminum Bond Pads.ol., Aluminum Bond Pads.ol., Aluminum Bond Pads.ol., Aluminum Bond Pads.

MSHR3SS-20005F-RCE = 0.030" x 0.030", Silicon Substrate,MSHR3SS-20005F-RCE = 0.030" x 0.030", Silicon Substrate,MSHR3SS-20005F-RCE = 0.030" x 0.030", Silicon Substrate,MSHR3SS-20005F-RCE = 0.030" x 0.030", Silicon Substrate,MSHR3SS-20005F-RCE = 0.030" x 0.030", Silicon Substrate,
Sichrome ResistorSichrome ResistorSichrome ResistorSichrome ResistorSichrome Resistor, 20M, 20M, 20M, 20M, 20MΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±0.1% Ratio, Aluminum Bondol., ±0.1% Ratio, Aluminum Bondol., ±0.1% Ratio, Aluminum Bondol., ±0.1% Ratio, Aluminum Bondol., ±0.1% Ratio, Aluminum Bond
Pads.Pads.Pads.Pads.Pads.

**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.**Consult Sales department for tolerances <0.5%.M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.020"

0.020"

0.030"

0.030"

R1 R2
R1 = R2

R1 + R2 = Rt

0.040"

0.040"



THIN  FILM  POWER  RESISTORSTHIN  FILM  POWER  RESISTORSTHIN  FILM  POWER  RESISTORSTHIN  FILM  POWER  RESISTORSTHIN  FILM  POWER  RESISTORS

DCN TF 128-E-0306DCN TF 128-E-0306DCN TF 128-E-0306DCN TF 128-E-0306DCN TF 128-E-0306

MSPR 1 SERIES; 500mWMSPR 1 SERIES; 500mWMSPR 1 SERIES; 500mWMSPR 1 SERIES; 500mWMSPR 1 SERIES; 500mWAAAAATT POWER  RATT POWER  RATT POWER  RATT POWER  RATT POWER  RATINGTINGTINGTINGTING
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BOND PAD SIZEBOND PAD SIZEBOND PAD SIZEBOND PAD SIZEBOND PAD SIZE
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.045" x 0.030"  x 0.010" (±0.003")0.045" x 0.030"  x 0.010" (±0.003")0.045" x 0.030"  x 0.010" (±0.003")0.045" x 0.030"  x 0.010" (±0.003")0.045" x 0.030"  x 0.010" (±0.003")
SILICONSILICONSILICONSILICONSILICON
NICHROME or TNICHROME or TNICHROME or TNICHROME or TNICHROME or TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD15,000 Å MINIMUM GOLD
10,000 Å MINIMUM ALUMINUM10,000 Å MINIMUM ALUMINUM10,000 Å MINIMUM ALUMINUM10,000 Å MINIMUM ALUMINUM10,000 Å MINIMUM ALUMINUM
0.005" x 0.026" TYPICAL; SUIT0.005" x 0.026" TYPICAL; SUIT0.005" x 0.026" TYPICAL; SUIT0.005" x 0.026" TYPICAL; SUIT0.005" x 0.026" TYPICAL; SUITABLE FOR MULABLE FOR MULABLE FOR MULABLE FOR MULABLE FOR MULTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTSTIPLE TIE POINTS
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

22222ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩ Ω Ω Ω Ω STSTSTSTSTANDARD RANGEANDARD RANGEANDARD RANGEANDARD RANGEANDARD RANGE
0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%0.1%, 0.5%, 1%, 2%, 5%, 10%
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±25ppm/°C - TOPTIONAL TO ±25ppm/°C - TOPTIONAL TO ±25ppm/°C - TOPTIONAL TO ±25ppm/°C - TOPTIONAL TO ±25ppm/°C - TaNaNaNaNaN
OPTIONAL TO ±5ppm/°C - NiCrOPTIONAL TO ±5ppm/°C - NiCrOPTIONAL TO ±5ppm/°C - NiCrOPTIONAL TO ±5ppm/°C - NiCrOPTIONAL TO ±5ppm/°C - NiCr

MSPR 1MSPR 1MSPR 1MSPR 1MSPR 1 XXXXX

0.1%0.1%0.1%0.1%0.1%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
GB =GB =GB =GB =GB =

G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
Gold PadsGold PadsGold PadsGold PadsGold Pads
(always used(always used(always used(always used(always used
  when no  when no  when no  when no  when no
  other option  other option  other option  other option  other option
  is required)  is required)  is required)  is required)  is required)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR

TTTTT

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

SSSSS

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTEDSTRAY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE

101101101101101ΩΩΩΩΩ TO TO 50K TO TO 50K TO TO 50K TO TO 50K TO TO 50KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
500 mW (70°C DERA500 mW (70°C DERA500 mW (70°C DERA500 mW (70°C DERA500 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% power 100% power 100% power 100% power 100% power ,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

2pF2pF2pF2pF2pF

SiliconSiliconSiliconSiliconSilicon
AluminaAluminaAluminaAluminaAlumina

S =S =S =S =S =
A =A =A =A =A =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =

T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSPR1 STMSPR1 STMSPR1 STMSPR1 STMSPR1 ST-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10KΩ, Ω, Ω, Ω, Ω, ±1%, Aluminum Pads Standard T±1%, Aluminum Pads Standard T±1%, Aluminum Pads Standard T±1%, Aluminum Pads Standard T±1%, Aluminum Pads Standard T.C.R..C.R..C.R..C.R..C.R.

CH
IP

CH
IP

CH
IP

CH
IP

CH
IP

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

RESISTO
RS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076



PTSM, PTWB SERIESPTSM, PTWB SERIESPTSM, PTWB SERIESPTSM, PTWB SERIESPTSM, PTWB SERIES

RESISTIVE  POWER  TERMINARESISTIVE  POWER  TERMINARESISTIVE  POWER  TERMINARESISTIVE  POWER  TERMINARESISTIVE  POWER  TERMINATORSTORSTORSTORSTORS

PTWB SERIES WIRE BONDABLEPTWB SERIES WIRE BONDABLEPTWB SERIES WIRE BONDABLEPTWB SERIES WIRE BONDABLEPTWB SERIES WIRE BONDABLE

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

PTWB 110PTWB 110PTWB 110PTWB 110PTWB 110
PTWB 112PTWB 112PTWB 112PTWB 112PTWB 112
PTWB 115PTWB 115PTWB 115PTWB 115PTWB 115
PTWB 120PTWB 120PTWB 120PTWB 120PTWB 120
PTWB 121PTWB 121PTWB 121PTWB 121PTWB 121
PTWB 122PTWB 122PTWB 122PTWB 122PTWB 122

XXXXXXXXXXXXXXXXXXXX XXXXX

1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

PTWBPTWBPTWBPTWBPTWB

PTSMPTSMPTSMPTSMPTSM

***G =***G =***G =***G =***G =

 **GB = **GB = **GB = **GB = **GB =
**T =**T =**T =**T =**T =

** T3 =** T3 =** T3 =** T3 =** T3 =

*HWU=*HWU=*HWU=*HWU=*HWU=

*WAU=*WAU=*WAU=*WAU=*WAU=

*HWT=*HWT=*HWT=*HWT=*HWT=

*HWT3=*HWT3=*HWT3=*HWT3=*HWT3=

*W*W*W*W*WAAAAAT=T=T=T=T=

*W*W*W*W*WAAAAAT3=T3=T3=T3=T3=

Gold BondGold BondGold BondGold BondGold Bond
Pads.Pads.Pads.Pads.Pads.
Gold BackGold BackGold BackGold BackGold Back
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
LeadfreeLeadfreeLeadfreeLeadfreeLeadfree
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
No SolderNo SolderNo SolderNo SolderNo Solder
Wrap AroundWrap AroundWrap AroundWrap AroundWrap Around
No SolderNo SolderNo SolderNo SolderNo Solder
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
LeadfreeLeadfreeLeadfreeLeadfreeLeadfree
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
Wrap AroundWrap AroundWrap AroundWrap AroundWrap Around
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
Wrap AroundWrap AroundWrap AroundWrap AroundWrap Around
LeadfreeLeadfreeLeadfreeLeadfreeLeadfree
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

AAAAATTTTT

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIALTERIALTERIALTERIALTERIAL
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
FREQUENCYFREQUENCYFREQUENCYFREQUENCYFREQUENCY
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE
ALUMINAALUMINAALUMINAALUMINAALUMINA

99.6% ALUMINA STD.; BeO OPTIONAL FOR HIGHER POWER99.6% ALUMINA STD.; BeO OPTIONAL FOR HIGHER POWER99.6% ALUMINA STD.; BeO OPTIONAL FOR HIGHER POWER99.6% ALUMINA STD.; BeO OPTIONAL FOR HIGHER POWER99.6% ALUMINA STD.; BeO OPTIONAL FOR HIGHER POWER
1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%
±150ppm (T±150ppm (T±150ppm (T±150ppm (T±150ppm (TaN)aN)aN)aN)aN)
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
2.2.2.2.2.5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C
DC THRU 20 GHzDC THRU 20 GHzDC THRU 20 GHzDC THRU 20 GHzDC THRU 20 GHz

0.06pF0.06pF0.06pF0.06pF0.06pF

Alumina / TAlumina / TAlumina / TAlumina / TAlumina / TaNaNaNaNaN
BeO / TBeO / TBeO / TBeO / TBeO / TaNaNaNaNaN

AAAAAT =T =T =T =T =
BT =BT =BT =BT =BT =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: PTWB 110APTWB 110APTWB 110APTWB 110APTWB 110ATTTTT-100R0F-GB = 100-100R0F-GB = 100-100R0F-GB = 100-100R0F-GB = 100-100R0F-GB = 100ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., Gold Back, Wire Bondable.ol., Gold Back, Wire Bondable.ol., Gold Back, Wire Bondable.ol., Gold Back, Wire Bondable.ol., Gold Back, Wire Bondable.
PTSM 1APTSM 1APTSM 1APTSM 1APTSM 1ATTTTT-2R000K-HWT = 2-2R000K-HWT = 2-2R000K-HWT = 2-2R000K-HWT = 2-2R000K-HWT = 2ΩΩΩΩΩ, ±10% T, ±10% T, ±10% T, ±10% T, ±10% Tol., Half-Wol., Half-Wol., Half-Wol., Half-Wol., Half-Wrap, Solder Trap, Solder Trap, Solder Trap, Solder Trap, Solder Tinned.inned.inned.inned.inned.

22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ

500mW500mW500mW500mW500mW
1W1W1W1W1W

500mW500mW500mW500mW500mW
2W2W2W2W2W
2W2W2W2W2W

250mW250mW250mW250mW250mW

0.037"0.037"0.037"0.037"0.037"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.100"0.100"0.100"0.100"0.100"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"

LLLLL WWWWW
0.017"0.017"0.017"0.017"0.017"
0.050"0.050"0.050"0.050"0.050"
0.025"0.025"0.025"0.025"0.025"
0.050"0.050"0.050"0.050"0.050"
0.100"0.100"0.100"0.100"0.100"
0.016"0.016"0.016"0.016"0.016"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

SERIESSERIESSERIESSERIESSERIES OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA

PTSM SERIES SURFPTSM SERIES SURFPTSM SERIES SURFPTSM SERIES SURFPTSM SERIES SURFACE MOUNTACE MOUNTACE MOUNTACE MOUNTACE MOUNT

PTSM 1PTSM 1PTSM 1PTSM 1PTSM 1
PTSM 2PTSM 2PTSM 2PTSM 2PTSM 2
PTSM 3PTSM 3PTSM 3PTSM 3PTSM 3
PTSM 4PTSM 4PTSM 4PTSM 4PTSM 4
PTSM 5PTSM 5PTSM 5PTSM 5PTSM 5
PTSM 6PTSM 6PTSM 6PTSM 6PTSM 6
PTSM 7PTSM 7PTSM 7PTSM 7PTSM 7

22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ
22222ΩΩΩΩΩ - 1K - 1K - 1K - 1K - 1KΩΩΩΩΩ

500mW500mW500mW500mW500mW
1W1W1W1W1W
1W1W1W1W1W
1W1W1W1W1W
2W2W2W2W2W
2W2W2W2W2W

250mW250mW250mW250mW250mW

0.040"0.040"0.040"0.040"0.040"
0.035"0.035"0.035"0.035"0.035"
0.075"0.075"0.075"0.075"0.075"
0.050"0.050"0.050"0.050"0.050"
0.126"0.126"0.126"0.126"0.126"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"

LLLLL WWWWW
0.020"0.020"0.020"0.020"0.020"
0.035"0.035"0.035"0.035"0.035"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.063"0.063"0.063"0.063"0.063"
0.050"0.050"0.050"0.050"0.050"
0.020"0.020"0.020"0.020"0.020"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

SERIESSERIESSERIESSERIESSERIES OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA@ 70°C; ALUMINA

The PTSM and PTWB series of Thin Film high power resistor terminators provide operating power to 2 Watts.The PTSM and PTWB series of Thin Film high power resistor terminators provide operating power to 2 Watts.The PTSM and PTWB series of Thin Film high power resistor terminators provide operating power to 2 Watts.The PTSM and PTWB series of Thin Film high power resistor terminators provide operating power to 2 Watts.The PTSM and PTWB series of Thin Film high power resistor terminators provide operating power to 2 Watts.
This is accomplished with Mini-Systems proprietary high current density TThis is accomplished with Mini-Systems proprietary high current density TThis is accomplished with Mini-Systems proprietary high current density TThis is accomplished with Mini-Systems proprietary high current density TThis is accomplished with Mini-Systems proprietary high current density Tantalum Nitride resistor film. Offeredantalum Nitride resistor film. Offeredantalum Nitride resistor film. Offeredantalum Nitride resistor film. Offeredantalum Nitride resistor film. Offered
in top contact, surface mountable half wrap, and full wrap terminations.in top contact, surface mountable half wrap, and full wrap terminations.in top contact, surface mountable half wrap, and full wrap terminations.in top contact, surface mountable half wrap, and full wrap terminations.in top contact, surface mountable half wrap, and full wrap terminations.

XXXXX

STYLESTYLESTYLESTYLESTYLE MAMAMAMAMATERIALTERIALTERIALTERIALTERIALSERIESSERIESSERIESSERIESSERIES

110, 112110, 112110, 112110, 112110, 112
115, 120115, 120115, 120115, 120115, 120
121, 122121, 122121, 122121, 122121, 122

1,21,21,21,21,2
3,43,43,43,43,4
5,65,65,65,65,6
77777

***** PTSM Style only.PTSM Style only.PTSM Style only.PTSM Style only.PTSM Style only.
********** PTWB Style only.PTWB Style only.PTWB Style only.PTWB Style only.PTWB Style only.
*** T*** T*** T*** T*** To be used when no other option is required. PTWB onlyo be used when no other option is required. PTWB onlyo be used when no other option is required. PTWB onlyo be used when no other option is required. PTWB onlyo be used when no other option is required. PTWB only.....
      Solder option applies to all conductor surfaces      Solder option applies to all conductor surfaces      Solder option applies to all conductor surfaces      Solder option applies to all conductor surfaces      Solder option applies to all conductor surfacesDCN TF 131-D-0306DCN TF 131-D-0306DCN TF 131-D-0306DCN TF 131-D-0306DCN TF 131-D-0306

W

PTWB

L

With optional Gold Back

PTSM

W

L
Half-Wrap

PTSM

W

L

Wrap Around

±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
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20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076



THIN  FILM BACK CONTTHIN  FILM BACK CONTTHIN  FILM BACK CONTTHIN  FILM BACK CONTTHIN  FILM BACK CONTACT RESISTORSACT RESISTORSACT RESISTORSACT RESISTORSACT RESISTORS

DCN TF 105-F-0306DCN TF 105-F-0306DCN TF 105-F-0306DCN TF 105-F-0306DCN TF 105-F-0306

MSBC SERIESMSBC SERIESMSBC SERIESMSBC SERIESMSBC SERIES

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")
SILICONSILICONSILICONSILICONSILICON
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL
   (NOTCHED BOND P   (NOTCHED BOND P   (NOTCHED BOND P   (NOTCHED BOND P   (NOTCHED BOND PAD INDICAAD INDICAAD INDICAAD INDICAAD INDICATES WIRE BOND LOCATES WIRE BOND LOCATES WIRE BOND LOCATES WIRE BOND LOCATES WIRE BOND LOCATION)TION)TION)TION)TION)
GOLD STGOLD STGOLD STGOLD STGOLD STANDARD; Suitable for eutectic or conductive epoxyANDARD; Suitable for eutectic or conductive epoxyANDARD; Suitable for eutectic or conductive epoxyANDARD; Suitable for eutectic or conductive epoxyANDARD; Suitable for eutectic or conductive epoxy
bondingbondingbondingbondingbonding

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

55555ΩΩΩΩΩ TO 1.2M TO 1.2M TO 1.2M TO 1.2M TO 1.2MΩΩΩΩΩ
0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)
±150ppm ST±150ppm ST±150ppm ST±150ppm ST±150ppm STANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm Available 10vailable 10vailable 10vailable 10vailable 10Ω −Ω −Ω −Ω −Ω − 200K 200K 200K 200K 200KΩΩΩΩΩ

MSBC 2MSBC 2MSBC 2MSBC 2MSBC 2 XXXXX

0.05%0.05%0.05%0.05%0.05%
0.10%0.10%0.10%0.10%0.10%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

E =E =E =E =E =

F =F =F =F =F =

AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Std.Std.Std.Std.Std.
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant

With "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As Decimal
Point When required.Point When required.Point When required.Point When required.Point When required.
5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents

Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE
SILICONSILICONSILICONSILICONSILICON

-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100Ω Ω Ω Ω Ω TOTOTOTOTO     250K250K250K250K250KΩ Ω Ω Ω Ω TYPICALTYPICALTYPICALTYPICALTYPICAL
-20dB MAX. -20dB MAX. -20dB MAX. -20dB MAX. -20dB MAX. <<<<< 100 100 100 100 100Ω Ω Ω Ω Ω OR OR OR OR OR >>>>> 250K 250K 250K 250K 250KΩΩΩΩΩ
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW TOT250 mW TOT250 mW TOT250 mW TOT250 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% power100% power100% power100% power100% power,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

2 pF2 pF2 pF2 pF2 pF

SiliconSiliconSiliconSiliconSiliconS =S =S =S =S = TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSBC 2STMSBC 2STMSBC 2STMSBC 2STMSBC 2ST-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10KΩ, Ω, Ω, Ω, Ω, ±1% ST±1% ST±1% ST±1% ST±1% STANDARD TANDARD TANDARD TANDARD TANDARD T.C.R..C.R..C.R..C.R..C.R.

The MSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that requiresThe MSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that requiresThe MSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that requiresThe MSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that requiresThe MSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that requires
only one wire bond. The chip backside provides the other contact with eutectic or conductive epoxy attachmentonly one wire bond. The chip backside provides the other contact with eutectic or conductive epoxy attachmentonly one wire bond. The chip backside provides the other contact with eutectic or conductive epoxy attachmentonly one wire bond. The chip backside provides the other contact with eutectic or conductive epoxy attachmentonly one wire bond. The chip backside provides the other contact with eutectic or conductive epoxy attachment
to the substrate. Wire bonding is made to the notched pad on top of the chip; the rectangular pad is a contact viato the substrate. Wire bonding is made to the notched pad on top of the chip; the rectangular pad is a contact viato the substrate. Wire bonding is made to the notched pad on top of the chip; the rectangular pad is a contact viato the substrate. Wire bonding is made to the notched pad on top of the chip; the rectangular pad is a contact viato the substrate. Wire bonding is made to the notched pad on top of the chip; the rectangular pad is a contact via
to the backside connection. MSBC's offer the high stabilityto the backside connection. MSBC's offer the high stabilityto the backside connection. MSBC's offer the high stabilityto the backside connection. MSBC's offer the high stabilityto the backside connection. MSBC's offer the high stability, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T.C.R. of thin film while providing.C.R. of thin film while providing.C.R. of thin film while providing.C.R. of thin film while providing.C.R. of thin film while providing
greater flexibility in hybrid designs.greater flexibility in hybrid designs.greater flexibility in hybrid designs.greater flexibility in hybrid designs.greater flexibility in hybrid designs.

**********
**********

Consult Sales for available valuesConsult Sales for available valuesConsult Sales for available valuesConsult Sales for available valuesConsult Sales for available values**********
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Layout varies with value.Layout varies with value.Layout varies with value.Layout varies with value.Layout varies with value.



THIN  FILM  EMSBC  SERIESTHIN  FILM  EMSBC  SERIESTHIN  FILM  EMSBC  SERIESTHIN  FILM  EMSBC  SERIESTHIN  FILM  EMSBC  SERIES

DCN TF 142-B-0306DCN TF 142-B-0306DCN TF 142-B-0306DCN TF 142-B-0306DCN TF 142-B-0306

The EMSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size thatThe EMSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size thatThe EMSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size thatThe EMSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size thatThe EMSBC series back contact chip resistor offers a space-saving design in a 0.020" x 0.020" size that
requires only one wire bond. The chip backside provides the other contact with eutectic or conductiverequires only one wire bond. The chip backside provides the other contact with eutectic or conductiverequires only one wire bond. The chip backside provides the other contact with eutectic or conductiverequires only one wire bond. The chip backside provides the other contact with eutectic or conductiverequires only one wire bond. The chip backside provides the other contact with eutectic or conductive
epoxy attachment to the substrate. Wire bonding is made to the notched pad on top of the chip. EMSBC'sepoxy attachment to the substrate. Wire bonding is made to the notched pad on top of the chip. EMSBC'sepoxy attachment to the substrate. Wire bonding is made to the notched pad on top of the chip. EMSBC'sepoxy attachment to the substrate. Wire bonding is made to the notched pad on top of the chip. EMSBC'sepoxy attachment to the substrate. Wire bonding is made to the notched pad on top of the chip. EMSBC's
offer the high stabilityoffer the high stabilityoffer the high stabilityoffer the high stabilityoffer the high stability, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T.C.R. of thin film while providing greater flexibility in hybrid.C.R. of thin film while providing greater flexibility in hybrid.C.R. of thin film while providing greater flexibility in hybrid.C.R. of thin film while providing greater flexibility in hybrid.C.R. of thin film while providing greater flexibility in hybrid
designs.  Excellent for use in Vision Recognition Systems.designs.  Excellent for use in Vision Recognition Systems.designs.  Excellent for use in Vision Recognition Systems.designs.  Excellent for use in Vision Recognition Systems.designs.  Excellent for use in Vision Recognition Systems.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")0.020" x 0.020"  x 0.010" (±0.003")
SILICONSILICONSILICONSILICONSILICON
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL15,000 Å ALUMINUM TYPICAL
 (GOLD BOND P (GOLD BOND P (GOLD BOND P (GOLD BOND P (GOLD BOND PADS OPTIONAL)ADS OPTIONAL)ADS OPTIONAL)ADS OPTIONAL)ADS OPTIONAL)
GOLD; Suitable for eutectic or conductive epoxy bondingGOLD; Suitable for eutectic or conductive epoxy bondingGOLD; Suitable for eutectic or conductive epoxy bondingGOLD; Suitable for eutectic or conductive epoxy bondingGOLD; Suitable for eutectic or conductive epoxy bonding

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

55555ΩΩΩΩΩ TO 1.2M TO 1.2M TO 1.2M TO 1.2M TO 1.2MΩΩΩΩΩ
0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)0.05%, 0.1%, 0.25%, 0.5% 1%, 2%, 5%, 10% (RESISTOR VALUE DEPENDENT)
±250ppm ST±250ppm ST±250ppm ST±250ppm ST±250ppm STANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm AANDARD; ±100ppm Available vailable vailable vailable vailable ≥ ≥ ≥ ≥ ≥ 500500500500500Ω,  ≤Ω,  ≤Ω,  ≤Ω,  ≤Ω,  ≤ 250K 250K 250K 250K 250KΩΩΩΩΩ

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON

-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100-35dB MAX. 100Ω Ω Ω Ω Ω TOTOTOTOTO     250K250K250K250K250KΩ Ω Ω Ω Ω TYPICALTYPICALTYPICALTYPICALTYPICAL
-20dB MAX. -20dB MAX. -20dB MAX. -20dB MAX. -20dB MAX. <<<<< 100 100 100 100 100Ω Ω Ω Ω Ω OR OR OR OR OR >>>>> 250K 250K 250K 250K 250KΩΩΩΩΩ
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW TOT250 mW TOT250 mW TOT250 mW TOT250 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

2pF2pF2pF2pF2pF

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

EMSBC SERIESEMSBC SERIESEMSBC SERIESEMSBC SERIESEMSBC SERIES

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
EMSBC 2EMSBC 2EMSBC 2EMSBC 2EMSBC 2 XXXXX

0.05%0.05%0.05%0.05%0.05%
0.10%0.10%0.10%0.10%0.10%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

E =E =E =E =E =

F =F =F =F =F =
G =G =G =G =G =

AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Std.Std.Std.Std.Std.
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
Pads OptionalPads OptionalPads OptionalPads OptionalPads Optional

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant

With "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As Decimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When

required.required.required.required.required.
5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents

Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

SiliconSiliconSiliconSiliconSiliconS =S =S =S =S = TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: EMSBC 2STEMSBC 2STEMSBC 2STEMSBC 2STEMSBC 2ST-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10K-10001F-E = 10KΩ, Ω, Ω, Ω, Ω, ±1% ST±1% ST±1% ST±1% ST±1% STANDARD TANDARD TANDARD TANDARD TANDARD T.C.R..C.R..C.R..C.R..C.R.

**********
**********

**       Consult Sales for available values**       Consult Sales for available values**       Consult Sales for available values**       Consult Sales for available values**       Consult Sales for available values
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

Layout varies with value.Layout varies with value.Layout varies with value.Layout varies with value.Layout varies with value.



MICROWMICROWMICROWMICROWMICROWAAAAAVE  &  RF  RESISTORSVE  &  RF  RESISTORSVE  &  RF  RESISTORSVE  &  RF  RESISTORSVE  &  RF  RESISTORS

MSMW Series ~ Microwave Chip ResistorsMSMW Series ~ Microwave Chip ResistorsMSMW Series ~ Microwave Chip ResistorsMSMW Series ~ Microwave Chip ResistorsMSMW Series ~ Microwave Chip Resistors
WWWWWAMT Series ~ Microwave Chip TAMT Series ~ Microwave Chip TAMT Series ~ Microwave Chip TAMT Series ~ Microwave Chip TAMT Series ~ Microwave Chip Terminationserminationserminationserminationserminations

NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION:    CHIP A   CHIP A   CHIP A   CHIP A   CHIP ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    CHIP RESISTORS   CHIP RESISTORS   CHIP RESISTORS   CHIP RESISTORS   CHIP RESISTORS
M I N I - S Y S T E M S ,  I N C .

THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

DCN TF 150-A-0306DCN TF 150-A-0306DCN TF 150-A-0306DCN TF 150-A-0306DCN TF 150-A-0306

Shown with optional Gold Back

W

L

T

W

L

Full Wrap Around

T

W

L
Half-Wrap

T



MICROWAVE CHIP RESISTORSMICROWAVE CHIP RESISTORSMICROWAVE CHIP RESISTORSMICROWAVE CHIP RESISTORSMICROWAVE CHIP RESISTORS

DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306

MSMW SERIESMSMW SERIESMSMW SERIESMSMW SERIESMSMW SERIES

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
MSMWMSMWMSMWMSMWMSMW XXXXX

1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE /TE /TE /TE /TE /
RESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILM

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

2121212121
110, 112110, 112110, 112110, 112110, 112
115, 118115, 118115, 118115, 118115, 118
120, 121120, 121120, 121120, 121120, 121
122, 124122, 124122, 124122, 124122, 124

F =F =F =F =F =
G =G =G =G =G =

GB =GB =GB =GB =GB =
T =T =T =T =T =

T3 =T3 =T3 =T3 =T3 =

±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
Pads Std.*Pads Std.*Pads Std.*Pads Std.*Pads Std.*
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
With SolderWith SolderWith SolderWith SolderWith Solder
BumpsBumpsBumpsBumpsBumps
With LeadfreeWith LeadfreeWith LeadfreeWith LeadfreeWith Leadfree
Solder BumpsSolder BumpsSolder BumpsSolder BumpsSolder Bumps

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXXXXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATE MATE MATE MATE MATE MATERIALTERIALTERIALTERIALTERIAL
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STORAGE TEMPSTORAGE TEMPSTORAGE TEMPSTORAGE TEMPSTORAGE TEMP
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA ST99.6% ALUMINA STANDARD, QUARTZ** OPTIONALANDARD, QUARTZ** OPTIONALANDARD, QUARTZ** OPTIONALANDARD, QUARTZ** OPTIONALANDARD, QUARTZ** OPTIONAL
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C
+150°C+150°C+150°C+150°C+150°C

0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

Alumina / TAlumina / TAlumina / TAlumina / TAlumina / TaNaNaNaNaN
Alumina / NiCrAlumina / NiCrAlumina / NiCrAlumina / NiCrAlumina / NiCr
Quartz / TQuartz / TQuartz / TQuartz / TQuartz / TaNaNaNaNaN
Quartz / NiCrQuartz / NiCrQuartz / NiCrQuartz / NiCrQuartz / NiCr
Polished / TPolished / TPolished / TPolished / TPolished / TaNaNaNaNaN
Polished / NiCrPolished / NiCrPolished / NiCrPolished / NiCrPolished / NiCr

AAAAAT =T =T =T =T =
AN =AN =AN =AN =AN =
QT =QT =QT =QT =QT =
QN =QN =QN =QN =QN =
PT =PT =PT =PT =PT =
PN =PN =PN =PN =PN =

XXXXXXXXXXXXXXXXXXXXXXXXX

0.020"0.020"0.020"0.020"0.020"
0.037"0.037"0.037"0.037"0.037"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.021"0.021"0.021"0.021"0.021"
0.100"0.100"0.100"0.100"0.100"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"
0.150"0.150"0.150"0.150"0.150"

LLLLL WWWWW
0.010"0.010"0.010"0.010"0.010"
0.017"0.017"0.017"0.017"0.017"
0.050"0.050"0.050"0.050"0.050"
0.025"0.025"0.025"0.025"0.025"
0.017"0.017"0.017"0.017"0.017"
0.050"0.050"0.050"0.050"0.050"
0.100"0.100"0.100"0.100"0.100"
0.016"0.016"0.016"0.016"0.016"
0.085"0.085"0.085"0.085"0.085"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

TTTTT
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.

SERIESSERIESSERIESSERIESSERIES

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%
±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  STANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/ANDARD (NiCr); ±150ppm/°°°°°C STC STC STC STC STANDARD (TANDARD (TANDARD (TANDARD (TANDARD (TaN)aN)aN)aN)aN)

SERIESSERIESSERIESSERIESSERIES
MSMW 21MSMW 21MSMW 21MSMW 21MSMW 21
MSMW 110MSMW 110MSMW 110MSMW 110MSMW 110
MSMW 112MSMW 112MSMW 112MSMW 112MSMW 112
MSMW 115MSMW 115MSMW 115MSMW 115MSMW 115
MSMW 118MSMW 118MSMW 118MSMW 118MSMW 118
MSMW 120MSMW 120MSMW 120MSMW 120MSMW 120
MSMW 121MSMW 121MSMW 121MSMW 121MSMW 121
MSMW 122MSMW 122MSMW 122MSMW 122MSMW 122
MSMW 124MSMW 124MSMW 124MSMW 124MSMW 124

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSMW 110AN-10000F-GB =MSMW 110AN-10000F-GB =MSMW 110AN-10000F-GB =MSMW 110AN-10000F-GB =MSMW 110AN-10000F-GB = 110 Series, Alumina Substrate, 1K110 Series, Alumina Substrate, 1K110 Series, Alumina Substrate, 1K110 Series, Alumina Substrate, 1K110 Series, Alumina Substrate, 1KΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol.,ol.,ol.,ol.,ol.,
  ±25ppm/°C, Nichrome, Gold Backside.  ±25ppm/°C, Nichrome, Gold Backside.  ±25ppm/°C, Nichrome, Gold Backside.  ±25ppm/°C, Nichrome, Gold Backside.  ±25ppm/°C, Nichrome, Gold Backside.

CONSULT SALES FOR OTHER VALUES / TOLERANCESCONSULT SALES FOR OTHER VALUES / TOLERANCESCONSULT SALES FOR OTHER VALUES / TOLERANCESCONSULT SALES FOR OTHER VALUES / TOLERANCESCONSULT SALES FOR OTHER VALUES / TOLERANCES

Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.Always used when no other option is required.
Consult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrateConsult Sales for power capabilities on Quartz substrate

*
**

POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
@ 70°C@ 70°C@ 70°C@ 70°C@ 70°C
50mW50mW50mW50mW50mW

125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
125mW125mW125mW125mW125mW
500mW500mW500mW500mW500mW
125mW125mW125mW125mW125mW
500mW500mW500mW500mW500mW

22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
22222 ΩΩΩΩΩ
55555 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ
22222 ΩΩΩΩΩ

1 01 01 01 01 0ΩΩΩΩΩ

−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−

400400400400400ΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
3 K3 K3 K3 K3 KΩΩΩΩΩ
2 K2 K2 K2 K2 KΩΩΩΩΩ

300300300300300ΩΩΩΩΩ
5 K5 K5 K5 K5 KΩΩΩΩΩ
5 K5 K5 K5 K5 KΩΩΩΩΩ

360360360360360ΩΩΩΩΩ
5 K5 K5 K5 K5 KΩΩΩΩΩ

All MSMW parts can be Wire-Bonded, Ribbon-Bonded and offered with Solder Bumps.  Parts are manufactured
using specialized Laser Trimming for Optimal Performance over Operating Frequency Range.

MSMW 21MSMW 21MSMW 21MSMW 21MSMW 21
MSMW 110MSMW 110MSMW 110MSMW 110MSMW 110
MSMW 112MSMW 112MSMW 112MSMW 112MSMW 112
MSMW 115MSMW 115MSMW 115MSMW 115MSMW 115
MSMW 118MSMW 118MSMW 118MSMW 118MSMW 118
MSMW 120MSMW 120MSMW 120MSMW 120MSMW 120
MSMW 121MSMW 121MSMW 121MSMW 121MSMW 121
MSMW 122MSMW 122MSMW 122MSMW 122MSMW 122
MSMW 124MSMW 124MSMW 124MSMW 124MSMW 124

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
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THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760
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M I C R O WM I C R O WM I C R O WM I C R O WM I C R O WAAAAAVE TERMINAVE TERMINAVE TERMINAVE TERMINAVE TERMINATIONSTIONSTIONSTIONSTIONS

DCN TF 119-D-0306DCN TF 119-D-0306DCN TF 119-D-0306DCN TF 119-D-0306DCN TF 119-D-0306

WWWWWAMT SERIESAMT SERIESAMT SERIESAMT SERIESAMT SERIES

SERIESSERIESSERIESSERIESSERIES
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
0.040"0.040"0.040"0.040"0.040"
0.035"0.035"0.035"0.035"0.035"
0.075"0.075"0.075"0.075"0.075"
0.050"0.050"0.050"0.050"0.050"
0.126"0.126"0.126"0.126"0.126"
0.100"0.100"0.100"0.100"0.100"
0.020"0.020"0.020"0.020"0.020"
0.055"0.055"0.055"0.055"0.055"
0.020"0.020"0.020"0.020"0.020"

(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")
(±0.003")(±0.003")(±0.003")(±0.003")(±0.003")

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA

ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.

SERIESSERIESSERIESSERIESSERIES

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

LLLLL WWWWW

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PBOND PBOND PBOND PBOND PADSADSADSADSADS

AND WRAPAND WRAPAND WRAPAND WRAPAND WRAPAROUNDAROUNDAROUNDAROUNDAROUND
TERMINATERMINATERMINATERMINATERMINATIONSTIONSTIONSTIONSTIONS

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

11111
22222
33333
44444
55555
66666
77777
88888

2121212121

0.020"0.020"0.020"0.020"0.020"
0.035"0.035"0.035"0.035"0.035"
0.050"0.050"0.050"0.050"0.050"
0.050"0.050"0.050"0.050"0.050"
0.063"0.063"0.063"0.063"0.063"
0.050"0.050"0.050"0.050"0.050"
0.020"0.020"0.020"0.020"0.020"
0.025"0.025"0.025"0.025"0.025"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

POWER RAPOWER RAPOWER RAPOWER RAPOWER RATING @ 70°CTING @ 70°CTING @ 70°CTING @ 70°CTING @ 70°C

99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE99.6% ALUMINA, ALUMINUM NITRIDE
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

GOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STGOLD WITH NICKEL BARRIER STANDARD.ANDARD.ANDARD.ANDARD.ANDARD.
OPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINAOPTIONAL WITH SOLDER; OR HALF-WRAP TERMINATIONTIONTIONTIONTION

125mW125mW125mW125mW125mW
250mW250mW250mW250mW250mW
250mW250mW250mW250mW250mW
250mW250mW250mW250mW250mW
500mW500mW500mW500mW500mW
250mW250mW250mW250mW250mW
125mW125mW125mW125mW125mW
250mW250mW250mW250mW250mW
50mW50mW50mW50mW50mW

1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%1%, 2%, 5%, 10%
±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  ST±25ppm/°C  STANDARD (NiCr)ANDARD (NiCr)ANDARD (NiCr)ANDARD (NiCr)ANDARD (NiCr)
±150ppm/°C  ST±150ppm/°C  ST±150ppm/°C  ST±150ppm/°C  ST±150ppm/°C  STANDARD (TANDARD (TANDARD (TANDARD (TANDARD (TaN); TO ±50ppm/aN); TO ±50ppm/aN); TO ±50ppm/aN); TO ±50ppm/aN); TO ±50ppm/°°°°°C AC AC AC AC AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
CONSULCONSULCONSULCONSULCONSULT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VT SALES FOR OTHER VALUESALUESALUESALUESALUES

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
FREQUENCYFREQUENCYFREQUENCYFREQUENCYFREQUENCY
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED

CAPCAPCAPCAPCAPACITACITACITACITACITANCEANCEANCEANCEANCE
ALUMINAALUMINAALUMINAALUMINAALUMINA

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB;  : -40dB;  : -40dB;  : -40dB;  : -40dB;  ≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz

0.06pF0.06pF0.06pF0.06pF0.06pF

WAMTXWAMTXWAMTXWAMTXWAMTX XXXXX

1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
F =F =F =F =F =

HWU =HWU =HWU =HWU =HWU =

T =T =T =T =T =
T3 =T3 =T3 =T3 =T3 =
TR =TR =TR =TR =TR =
 U = U = U = U = U =

HWT =HWT =HWT =HWT =HWT =

HWT3 =HWT3 =HWT3 =HWT3 =HWT3 =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
UntinnedUntinnedUntinnedUntinnedUntinned
With SN62 Solder **With SN62 Solder **With SN62 Solder **With SN62 Solder **With SN62 Solder **
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder
TTTTTape and Reel ***ape and Reel ***ape and Reel ***ape and Reel ***ape and Reel ***
Untinned*Untinned*Untinned*Untinned*Untinned*
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
TTTTTinned.inned.inned.inned.inned.
Half-WrapHalf-WrapHalf-WrapHalf-WrapHalf-Wrap
LeadfreeLeadfreeLeadfreeLeadfreeLeadfree
TTTTTinnedinnedinnedinnedinned

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILMRESISTIVE FILM

XXXXX

5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:
1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are

Significant WithSignificant WithSignificant WithSignificant WithSignificant With
"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal"R" As Decimal

Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

AluminaAluminaAluminaAluminaAlumina
AluminumAluminumAluminumAluminumAluminum
NitrideNitrideNitrideNitrideNitride

A =A =A =A =A =
N =N =N =N =N =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: WWWWWAMT1 AAMT1 AAMT1 AAMT1 AAMT1 ATTTTT-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,-50R00F-T = 0.040" x 0.020" x 0.010", Alumina Substrate,
5050505050ΩΩΩΩΩ, ±1% T, ±1% T, ±1% T, ±1% T, ±1% Tol., ±150ppm/°C, w/ Solderol., ±150ppm/°C, w/ Solderol., ±150ppm/°C, w/ Solderol., ±150ppm/°C, w/ Solderol., ±150ppm/°C, w/ Solder. Full W. Full W. Full W. Full W. Full Wrap Around.rap Around.rap Around.rap Around.rap Around.
Solder option applies to all Conductor SurfacesSolder option applies to all Conductor SurfacesSolder option applies to all Conductor SurfacesSolder option applies to all Conductor SurfacesSolder option applies to all Conductor Surfaces

1, 21, 21, 21, 21, 2
3, 43, 43, 43, 43, 4
5, 65, 65, 65, 65, 6
7, 87, 87, 87, 87, 8
2121212121

Consult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilitiesConsult Sales for power capabilities
on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.on Aluminum Nitride.

TTTTT
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"
0.010"0.010"0.010"0.010"0.010"

xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx
xxxxx

66666 ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
2525252525ΩΩΩΩΩ
22222 ΩΩΩΩΩ

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ
1 K1 K1 K1 K1 KΩΩΩΩΩ

400400400400400ΩΩΩΩΩ

−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−
−−−−−

For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.For Conductive Epoxy Mount.
For Solder Mount.For Solder Mount.For Solder Mount.For Solder Mount.For Solder Mount.
Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.Consult Sales for Availability.

*****
**********

***************

WAMT Series offers special resistor patterning to enhance RF performance. Half-Wrap or Full-WrapWAMT Series offers special resistor patterning to enhance RF performance. Half-Wrap or Full-WrapWAMT Series offers special resistor patterning to enhance RF performance. Half-Wrap or Full-WrapWAMT Series offers special resistor patterning to enhance RF performance. Half-Wrap or Full-WrapWAMT Series offers special resistor patterning to enhance RF performance. Half-Wrap or Full-Wrap
TTTTTerminations offer maximum flexibility in microwave applications. These resistors are constructed using ourerminations offer maximum flexibility in microwave applications. These resistors are constructed using ourerminations offer maximum flexibility in microwave applications. These resistors are constructed using ourerminations offer maximum flexibility in microwave applications. These resistors are constructed using ourerminations offer maximum flexibility in microwave applications. These resistors are constructed using our
proven proprietary thin film processes.proven proprietary thin film processes.proven proprietary thin film processes.proven proprietary thin film processes.proven proprietary thin film processes.

WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -
WAMT -WAMT -WAMT -WAMT -WAMT -

11111
22222
33333
44444
55555
66666
77777
88888

2121212121
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

W

L
Half-Wrap

W

L

Full Wrap Around

T

T



CHIP   ACHIP   ACHIP   ACHIP   ACHIP   ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS

MSAMSAMSAMSAMSAT 1, 2, 3, 10 SeriesT 1, 2, 3, 10 SeriesT 1, 2, 3, 10 SeriesT 1, 2, 3, 10 SeriesT 1, 2, 3, 10 Series
MSAMSAMSAMSAMSAT 5, 6, 7 Series ~ PowerT 5, 6, 7 Series ~ PowerT 5, 6, 7 Series ~ PowerT 5, 6, 7 Series ~ PowerT 5, 6, 7 Series ~ Power
MSAMSAMSAMSAMSAT 21, 22, 23 Series ~ PowerT 21, 22, 23 Series ~ PowerT 21, 22, 23 Series ~ PowerT 21, 22, 23 Series ~ PowerT 21, 22, 23 Series ~ Power

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    MICROW   MICROW   MICROW   MICROW   MICROWAAAAAVE & RF RESISTORSVE & RF RESISTORSVE & RF RESISTORSVE & RF RESISTORSVE & RF RESISTORS

NEXT SECTION:             NEXT SECTION:             NEXT SECTION:             NEXT SECTION:             NEXT SECTION:             CHIP CAPCHIP CAPCHIP CAPCHIP CAPCHIP CAPACITORSACITORSACITORSACITORSACITORS

DCN TF 151-A-0306DCN TF 151-A-0306DCN TF 151-A-0306DCN TF 151-A-0306DCN TF 151-A-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

MSAT-2 &
MSAT-10

INPUT OUTPUT

GROUND

MSAT-1

GROUND

GROUND

INPUT OUTPUT
INPUT OUTPUT

GROUND

MSAT-23



THIN  FILM  CHIP  ATHIN  FILM  CHIP  ATHIN  FILM  CHIP  ATHIN  FILM  CHIP  ATHIN  FILM  CHIP  ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS

DCN TF 110-F-0306DCN TF 110-F-0306DCN TF 110-F-0306DCN TF 110-F-0306DCN TF 110-F-0306

The MSAThe MSAThe MSAThe MSAThe MSAT series Thin Film chip attenuators provide attenuation accuracy for frequencies through 20T series Thin Film chip attenuators provide attenuation accuracy for frequencies through 20T series Thin Film chip attenuators provide attenuation accuracy for frequencies through 20T series Thin Film chip attenuators provide attenuation accuracy for frequencies through 20T series Thin Film chip attenuators provide attenuation accuracy for frequencies through 20
GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that makeGHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that makeGHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that makeGHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that makeGHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that make
them ideal for smaller microwave and stripline applications.them ideal for smaller microwave and stripline applications.them ideal for smaller microwave and stripline applications.them ideal for smaller microwave and stripline applications.them ideal for smaller microwave and stripline applications.

MSAMSAMSAMSAMSATTTTT-1 TOP CONT-1 TOP CONT-1 TOP CONT-1 TOP CONT-1 TOP CONTACT WITH GOLD BACKACT WITH GOLD BACKACT WITH GOLD BACKACT WITH GOLD BACKACT WITH GOLD BACK
SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
RESISTOR MARESISTOR MARESISTOR MARESISTOR MARESISTOR MATERIALTERIALTERIALTERIALTERIAL
TTTTT.C.R..C.R..C.R..C.R..C.R.
AAAAATTENUATTENUATTENUATTENUATTENUATION RANGESTION RANGESTION RANGESTION RANGESTION RANGES
AAAAATTENUATTENUATTENUATTENUATTENUATION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACY
FREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGE
IMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCE
VSWRVSWRVSWRVSWRVSWR
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

QUARTZQUARTZQUARTZQUARTZQUARTZ

MSAMSAMSAMSAMSATTTTT-1, MSA-1, MSA-1, MSA-1, MSA-1, MSATTTTT-2, MSA-2, MSA-2, MSA-2, MSA-2, MSATTTTT-3, MSA-3, MSA-3, MSA-3, MSA-3, MSATTTTT-10 SERIES-10 SERIES-10 SERIES-10 SERIES-10 SERIES

0.100" x 0.080" (±0.003") x 0.010" (±0.001")0.100" x 0.080" (±0.003") x 0.010" (±0.001")0.100" x 0.080" (±0.003") x 0.010" (±0.001")0.100" x 0.080" (±0.003") x 0.010" (±0.001")0.100" x 0.080" (±0.003") x 0.010" (±0.001")
QUARTZQUARTZQUARTZQUARTZQUARTZ
25K Å MIN. GOLD, WIRE OR RIBBON BONDABLE25K Å MIN. GOLD, WIRE OR RIBBON BONDABLE25K Å MIN. GOLD, WIRE OR RIBBON BONDABLE25K Å MIN. GOLD, WIRE OR RIBBON BONDABLE25K Å MIN. GOLD, WIRE OR RIBBON BONDABLE
GOLDGOLDGOLDGOLDGOLD
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C
-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )
±0.2dB±0.2dB±0.2dB±0.2dB±0.2dB
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz
5050505050ΩΩΩΩΩ
1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
125mW (70°C DERA125mW (70°C DERA125mW (70°C DERA125mW (70°C DERA125mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = E22222/R/R/R/R/R

0.02pF0.02pF0.02pF0.02pF0.02pF

MSAMSAMSAMSAMSATTTTT-2 & MSA-2 & MSA-2 & MSA-2 & MSA-2 & MSATTTTT-10 SERIES WITH WRAP-10 SERIES WITH WRAP-10 SERIES WITH WRAP-10 SERIES WITH WRAP-10 SERIES WITH WRAPAROUND GROUNDAROUND GROUNDAROUND GROUNDAROUND GROUNDAROUND GROUND
SIZESIZESIZESIZESIZE

MSAMSAMSAMSAMSATTTTT-2-2-2-2-2
MSAMSAMSAMSAMSATTTTT-10-10-10-10-10

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
RESISTOR MARESISTOR MARESISTOR MARESISTOR MARESISTOR MATERIALTERIALTERIALTERIALTERIAL
TTTTT.C.R..C.R..C.R..C.R..C.R.
AAAAATTENUATTENUATTENUATTENUATTENUATION RANGESTION RANGESTION RANGESTION RANGESTION RANGES
AAAAATTENUATTENUATTENUATTENUATTENUATION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACY
FREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGE
IMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCE
VSWRVSWRVSWRVSWRVSWR
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA

0.050" x 0.050" (±0.003")0.050" x 0.050" (±0.003")0.050" x 0.050" (±0.003")0.050" x 0.050" (±0.003")0.050" x 0.050" (±0.003")
0.020" (±0.003") THICK0.020" (±0.003") THICK0.020" (±0.003") THICK0.020" (±0.003") THICK0.020" (±0.003") THICK
0.010" (±0.003") THICK0.010" (±0.003") THICK0.010" (±0.003") THICK0.010" (±0.003") THICK0.010" (±0.003") THICK
99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA
25K Å MIN. GOLD, WRAPAROUND GROUND25K Å MIN. GOLD, WRAPAROUND GROUND25K Å MIN. GOLD, WRAPAROUND GROUND25K Å MIN. GOLD, WRAPAROUND GROUND25K Å MIN. GOLD, WRAPAROUND GROUND
GOLDGOLDGOLDGOLDGOLD
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C
-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )
±0.2dB±0.2dB±0.2dB±0.2dB±0.2dB
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz
5050505050ΩΩΩΩΩ
1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = E22222/R/R/R/R/R

0.06pF0.06pF0.06pF0.06pF0.06pF

MSAMSAMSAMSAMSATTTTT-3 SERIES FULL-3 SERIES FULL-3 SERIES FULL-3 SERIES FULL-3 SERIES FULLY SURFY SURFY SURFY SURFY SURFACE MOUNTACE MOUNTACE MOUNTACE MOUNTACE MOUNTABLEABLEABLEABLEABLE
SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
RESISTOR MARESISTOR MARESISTOR MARESISTOR MARESISTOR MATERIALTERIALTERIALTERIALTERIAL
TTTTT.C.R..C.R..C.R..C.R..C.R.
AAAAATTENUATTENUATTENUATTENUATTENUATION RANGESTION RANGESTION RANGESTION RANGESTION RANGES
AAAAATTENUATTENUATTENUATTENUATTENUATION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACY
FREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGE
IMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCE
VSWRVSWRVSWRVSWRVSWR
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA

0.050" x 0.050" (±0.003") x 0.020" (±0.003")0.050" x 0.050" (±0.003") x 0.020" (±0.003")0.050" x 0.050" (±0.003") x 0.020" (±0.003")0.050" x 0.050" (±0.003") x 0.020" (±0.003")0.050" x 0.050" (±0.003") x 0.020" (±0.003")
99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA
25 Å MIN. GOLD, FULL25 Å MIN. GOLD, FULL25 Å MIN. GOLD, FULL25 Å MIN. GOLD, FULL25 Å MIN. GOLD, FULLY SURFY SURFY SURFY SURFY SURFACE MOUNTACE MOUNTACE MOUNTACE MOUNTACE MOUNTABLEABLEABLEABLEABLE
GOLDGOLDGOLDGOLDGOLD
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C
-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5 dB STEPS AVAILABLE )
±0.2dB±0.2dB±0.2dB±0.2dB±0.2dB
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz
5050505050ΩΩΩΩΩ
1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERA250mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = EY TO 150°C); P = E22222/R/R/R/R/R

0.06pF0.06pF0.06pF0.06pF0.06pF

MSAMSAMSAMSAMSATTTTT

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

EXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAT 2G-01dB (MSAT 2G-01dB (MSAT 2G-01dB (MSAT 2G-01dB (MSAT 2G-01dB (MSAT 2 Series: -1dB)T 2 Series: -1dB)T 2 Series: -1dB)T 2 Series: -1dB)T 2 Series: -1dB)
Consult Sales For Other Configurations And ImpedancesConsult Sales For Other Configurations And ImpedancesConsult Sales For Other Configurations And ImpedancesConsult Sales For Other Configurations And ImpedancesConsult Sales For Other Configurations And Impedances

XGXGXGXGXG

1, 21, 21, 21, 21, 2
3, 103, 103, 103, 103, 10

SERIESSERIESSERIESSERIESSERIES
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

MSAT-3

MSAT-2 &
MSAT-10

MSAT-1

GROUND

GROUND

INPUT OUTPUT

INPUT OUTPUT

GROUND

INPUT OUTPUT

GROUND



POWER THIN FILM APOWER THIN FILM APOWER THIN FILM APOWER THIN FILM APOWER THIN FILM ATTENUATTENUATTENUATTENUATTENUAT O R ST O R ST O R ST O R ST O R S

DCN TF 124-D-0306DCN TF 124-D-0306DCN TF 124-D-0306DCN TF 124-D-0306DCN TF 124-D-0306

The MSAThe MSAThe MSAThe MSAThe MSAT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies through
20 GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, low stray capacitance and tight tolerance of Thin Film in compact sizes that
make them ideal for smaller microwave and stripline applications at operating powers to 2 Watts.make them ideal for smaller microwave and stripline applications at operating powers to 2 Watts.make them ideal for smaller microwave and stripline applications at operating powers to 2 Watts.make them ideal for smaller microwave and stripline applications at operating powers to 2 Watts.make them ideal for smaller microwave and stripline applications at operating powers to 2 Watts.

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
RESISTOR MARESISTOR MARESISTOR MARESISTOR MARESISTOR MATERIALTERIALTERIALTERIALTERIAL

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

AAAAATTENUATTENUATTENUATTENUATTENUATION RANGETION RANGETION RANGETION RANGETION RANGE
AAAAATTENUATTENUATTENUATTENUATTENUATION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACY
FREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGE
IMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCE
VSWRVSWRVSWRVSWRVSWR

-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )
±0.2dB±0.2dB±0.2dB±0.2dB±0.2dB
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz
5050505050ΩΩΩΩΩ
1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
TTTTT.C.R..C.R..C.R..C.R..C.R.
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA

-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
2 W2 W2 W2 W2 WAAAAATTS, (70°C DERATTS, (70°C DERATTS, (70°C DERATTS, (70°C DERATTS, (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

0.06pF0.06pF0.06pF0.06pF0.06pF

MSAMSAMSAMSAMSATTTTT

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

MSAMSAMSAMSAMSATTTTT-5, MSA-5, MSA-5, MSA-5, MSA-5, MSATTTTT-6, MSA-6, MSA-6, MSA-6, MSA-6, MSATTTTT-7 SERIES-7 SERIES-7 SERIES-7 SERIES-7 SERIES

0.148" x 0.122" (±0.003") x 0.025" (±0.003")0.148" x 0.122" (±0.003") x 0.025" (±0.003")0.148" x 0.122" (±0.003") x 0.025" (±0.003")0.148" x 0.122" (±0.003") x 0.025" (±0.003")0.148" x 0.122" (±0.003") x 0.025" (±0.003")
99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA
25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.
GOLDGOLDGOLDGOLDGOLD
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

EXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAT 7G-03dB (MSAT 7G-03dB (MSAT 7G-03dB (MSAT 7G-03dB (MSAT 7G-03dB (MSAT 7 Series: -3dB)T 7 Series: -3dB)T 7 Series: -3dB)T 7 Series: -3dB)T 7 Series: -3dB)

XGXGXGXGXG
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66666
77777

SERIESSERIESSERIESSERIESSERIES
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

MSAT-7
FULLY SURFACE MOUNTABLE

MSAT-6
TOP CONTACT W/ WRAPAROUND GROUND

MSAT-5
TOP CONTACT W/ GOLD BACK

INPUT OUTPUT

GROUND

INPUT OUTPUT

GROUND

INPUT OUTPUT

GROUND



POWER THIN FILM APOWER THIN FILM APOWER THIN FILM APOWER THIN FILM APOWER THIN FILM ATTENUATTENUATTENUATTENUATTENUAT O R ST O R ST O R ST O R ST O R S

DCN TF 144-B-0306DCN TF 144-B-0306DCN TF 144-B-0306DCN TF 144-B-0306DCN TF 144-B-0306

The MSAThe MSAThe MSAThe MSAThe MSAT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies throughT series Thin Film Power chip attenuators provide attenuation accuracy for frequencies through
20 GHz. They offer the low noise, stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, stray capacitance and tight tolerance of Thin Film in compact sizes that20 GHz. They offer the low noise, stray capacitance and tight tolerance of Thin Film in compact sizes that
make them ideal for smaller microwave and stripline applications at operating powers to 250mWmake them ideal for smaller microwave and stripline applications at operating powers to 250mWmake them ideal for smaller microwave and stripline applications at operating powers to 250mWmake them ideal for smaller microwave and stripline applications at operating powers to 250mWmake them ideal for smaller microwave and stripline applications at operating powers to 250mW.....

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

SIZESIZESIZESIZESIZE

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
BOND PBOND PBOND PBOND PBOND PADSADSADSADSADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE
RESISTOR MARESISTOR MARESISTOR MARESISTOR MARESISTOR MATERIALTERIALTERIALTERIALTERIAL

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

AAAAATTENUATTENUATTENUATTENUATTENUATION RANGETION RANGETION RANGETION RANGETION RANGE
AAAAATTENUATTENUATTENUATTENUATTENUATION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACYTION ACCURACY
FREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGEFREQUENCY RANGE
IMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCEIMPEDANCE
VSWRVSWRVSWRVSWRVSWR

-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )-1dB THROUGH -24dB; ( 0.5dB STEPS AVAILABLE )
±0.2dB±0.2dB±0.2dB±0.2dB±0.2dB
DC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHzDC THROUGH 20 GHz
5050505050ΩΩΩΩΩ
1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.1.5:1 MAX.

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA

CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
TTTTT.C.R..C.R..C.R..C.R..C.R.
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

ALUMINAALUMINAALUMINAALUMINAALUMINA

-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
250mW250mW250mW250mW250mW, (70°C DERA, (70°C DERA, (70°C DERA, (70°C DERA, (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C±150ppm/°C
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

0.06pF0.06pF0.06pF0.06pF0.06pF

MSAMSAMSAMSAMSATTTTT

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

MSAMSAMSAMSAMSATTTTT-21, MSA-21, MSA-21, MSA-21, MSA-21, MSATTTTT-22, MSA-22, MSA-22, MSA-22, MSA-22, MSATTTTT-23 SERIES-23 SERIES-23 SERIES-23 SERIES-23 SERIES

0.077" x 0.061" (±0.003")0.077" x 0.061" (±0.003")0.077" x 0.061" (±0.003")0.077" x 0.061" (±0.003")0.077" x 0.061" (±0.003")
0.015" (±0.003") THICK0.015" (±0.003") THICK0.015" (±0.003") THICK0.015" (±0.003") THICK0.015" (±0.003") THICK
99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA99.6% ALUMINA
25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.25K Å MIN. GOLD; WIRE OR RIBBON BONDABLE, OR SOLDERABLE.
GOLDGOLDGOLDGOLDGOLD
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE

EXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAEXAMPLE: MSAT 23G-03dB (MSAT 23G-03dB (MSAT 23G-03dB (MSAT 23G-03dB (MSAT 23G-03dB (MSAT 23 Series: -3dB)T 23 Series: -3dB)T 23 Series: -3dB)T 23 Series: -3dB)T 23 Series: -3dB)

XGXGXGXGXG

2121212121
2222222222
2323232323

SERIESSERIESSERIESSERIESSERIES

dBdBdBdBdB

0303030303

CH
IP

CH
IP

CH
IP

CH
IP

CH
IP

AA AAATTEN
U

A
TTEN

U
A

TTEN
U

A
TTEN

U
A

TTEN
U

ATO
RS

TO
RS

TO
RS

TO
RS

TO
RS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

MSAT-23
FULLY SURFACE MOUNTABLE

MSAT-22
TOP CONTACT W/ WRAPAROUND GROUND

MSAT-21
TOP CONTACT W/ GOLD BACK

INPUT OUTPUT

GROUND

INPUT OUTPUT

GROUND

INPUT OUTPUT

GROUND



CHIP     CAPCHIP     CAPCHIP     CAPCHIP     CAPCHIP     CAPACITORSACITORSACITORSACITORSACITORS

MSCC Series ~ MOS Chip CapacitorsMSCC Series ~ MOS Chip CapacitorsMSCC Series ~ MOS Chip CapacitorsMSCC Series ~ MOS Chip CapacitorsMSCC Series ~ MOS Chip Capacitors
MSBIN Series ~ Binary Chip CapacitorsMSBIN Series ~ Binary Chip CapacitorsMSBIN Series ~ Binary Chip CapacitorsMSBIN Series ~ Binary Chip CapacitorsMSBIN Series ~ Binary Chip Capacitors

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    CHIP A   CHIP A   CHIP A   CHIP A   CHIP ATTENUATTENUATTENUATTENUATTENUATORSTORSTORSTORSTORS

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION:    NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRAYSYSYSYSYS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

DCN TF 152-A-0306DCN TF 152-A-0306DCN TF 152-A-0306DCN TF 152-A-0306DCN TF 152-A-0306

MSCC 2 - MSCC 4

L

W

L

W

MSCC 5

WA B C D

A B C D

1pF 2pF 4pF 8pF

E

L

MSBIN-1, MSBIN-2



TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)
2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%

DCN TF 114-F-0306DCN TF 114-F-0306DCN TF 114-F-0306DCN TF 114-F-0306DCN TF 114-F-0306

MSCC SERIESMSCC SERIESMSCC SERIESMSCC SERIESMSCC SERIES

MOS STYLE CHIP CAPMOS STYLE CHIP CAPMOS STYLE CHIP CAPMOS STYLE CHIP CAPMOS STYLE CHIP CAPACITORSACITORSACITORSACITORSACITORS

MSCC-2MSCC-2MSCC-2MSCC-2MSCC-2

MSCC-3MSCC-3MSCC-3MSCC-3MSCC-3

MSCC-4MSCC-4MSCC-4MSCC-4MSCC-4

MSCC-5MSCC-5MSCC-5MSCC-5MSCC-5

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE 0.020" x 0.020" (±0.003") x 0.010" (±0.001")0.020" x 0.020" (±0.003") x 0.010" (±0.001")0.020" x 0.020" (±0.003") x 0.010" (±0.001")0.020" x 0.020" (±0.003") x 0.010" (±0.001")0.020" x 0.020" (±0.003") x 0.010" (±0.001")
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF) 4.74.74.74.74.7

1212121212
2222222222
3939393939

5.65.65.65.65.6
1313131313
2424242424
4343434343

6.86.86.86.86.8
1515151515
2727272727
4747474747

8.28.28.28.28.2
1616161616
3030303030
5151515151

1010101010
1818181818
3333333333

1111111111
2020202020
3636363636

p Fp Fp Fp Fp F
4.7 - 104.7 - 104.7 - 104.7 - 104.7 - 10
11 - 2011 - 2011 - 2011 - 2011 - 20
21 - 5121 - 5121 - 5121 - 5121 - 51

TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)
±0.5pF±0.5pF±0.5pF±0.5pF±0.5pF
5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%
2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

SIZESIZESIZESIZESIZE 0.030" x 0.030" (±0.003") x 0.010" (±0.001")0.030" x 0.030" (±0.003") x 0.010" (±0.001")0.030" x 0.030" (±0.003") x 0.010" (±0.001")0.030" x 0.030" (±0.003") x 0.010" (±0.001")0.030" x 0.030" (±0.003") x 0.010" (±0.001")
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF) 3333333333

6262626262
3636363636
6868686868

3939393939
7575757575

4343434343
8282828282

4747474747
9191919191

5656565656

pFpFpFpFpF
33 - 10033 - 10033 - 10033 - 10033 - 100

TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)
2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

5151515151
100100100100100

SIZESIZESIZESIZESIZE 0.040" x 0.040" (±0.003") x 0.010" (±0.001")0.040" x 0.040" (±0.003") x 0.010" (±0.001")0.040" x 0.040" (±0.003") x 0.010" (±0.001")0.040" x 0.040" (±0.003") x 0.010" (±0.001")0.040" x 0.040" (±0.003") x 0.010" (±0.001")
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF) 5656565656

100100100100100
180180180180180

6262626262
110110110110110
200200200200200

6868686868
120120120120120
220220220220220

7575757575
130130130130130

8282828282
150150150150150

9191919191
160160160160160

pFpFpFpFpF
56 - 22056 - 22056 - 22056 - 22056 - 220

TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)TOLERANCE(S)
2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%2.5%, 5%, 10%, 20%

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

SIZESIZESIZESIZESIZE 0.055" x 0.055" (±0.003") x 0.010" (±0.001")0.055" x 0.055" (±0.003") x 0.010" (±0.001")0.055" x 0.055" (±0.003") x 0.010" (±0.001")0.055" x 0.055" (±0.003") x 0.010" (±0.001")0.055" x 0.055" (±0.003") x 0.010" (±0.001")
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF)ALUES (pF) 150150150150150

270270270270270
470470470470470
820820820820820

160160160160160
300300300300300
510510510510510
910910910910910

180180180180180
330330330330330
560560560560560
10001000100010001000

200200200200200
360360360360360
620620620620620

220220220220220
390390390390390
680680680680680

240240240240240
430430430430430
750750750750750

pFpFpFpFpF
150 - 1000150 - 1000150 - 1000150 - 1000150 - 1000

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
DIELECTRICDIELECTRICDIELECTRICDIELECTRICDIELECTRIC
BOND PBOND PBOND PBOND PBOND PADADADADAD
BACKSIDEBACKSIDEBACKSIDEBACKSIDEBACKSIDE
TTTTT.C.C..C.C..C.C..C.C..C.C.
OPERAOPERAOPERAOPERAOPERATING TEMPERATING TEMPERATING TEMPERATING TEMPERATING TEMPERATURE RANGETURE RANGETURE RANGETURE RANGETURE RANGE
DISSIPDISSIPDISSIPDISSIPDISSIPAAAAATION FTION FTION FTION FTION FACTORACTORACTORACTORACTOR
QQQQQ
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE

THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK

HIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERATURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURE

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD

STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

SILICONSILICONSILICONSILICONSILICON
SILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDE
GOLD STGOLD STGOLD STGOLD STGOLD STANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONAL
GOLD, SUITGOLD, SUITGOLD, SUITGOLD, SUITGOLD, SUITABLE FOR EUTECTIC OR CONDUCTIVE EPOXY AABLE FOR EUTECTIC OR CONDUCTIVE EPOXY AABLE FOR EUTECTIC OR CONDUCTIVE EPOXY AABLE FOR EUTECTIC OR CONDUCTIVE EPOXY AABLE FOR EUTECTIC OR CONDUCTIVE EPOXY ATTTTTTTTTTAAAAATCHTCHTCHTCHTCH
+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C
-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C
1KHz, 1V1KHz, 1V1KHz, 1V1KHz, 1V1KHz, 1Vrms, 25°C, 0.1%rms, 25°C, 0.1%rms, 25°C, 0.1%rms, 25°C, 0.1%rms, 25°C, 0.1%
1MHz, 50V1MHz, 50V1MHz, 50V1MHz, 50V1MHz, 50Vrms, 25°C, 1000 MIN.rms, 25°C, 1000 MIN.rms, 25°C, 1000 MIN.rms, 25°C, 1000 MIN.rms, 25°C, 1000 MIN.
@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE, 10AGE, 10AGE, 10AGE, 10AGE, 1099999     Ω
MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, ∆ ∆ ∆ ∆ ∆ C:C:C:C:C:
±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ∆ ∆ ∆ ∆ ∆ C MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREATERTERTERTERTER
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, , , , , ∆∆∆∆∆     CCCCC:::::
±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF
150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., ∆∆∆∆∆     CCCCC:::::
±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ∆∆∆∆∆     CCCCC MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREATERTERTERTERTER
1.51.51.51.51.5X X X X X WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGE, AGE, AGE, AGE, AGE, 5 SEC.,5 SEC.,5 SEC.,5 SEC.,5 SEC.,     ∆∆∆∆∆ C: C: C: C: C:
±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ∆∆∆∆∆ C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREATERTERTERTERTER
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, @ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE AGE AGE AGE AGE ∆∆∆∆∆     CCCCC:::::
±±±±±22222.....55555pF OR ±2.5pF OR ±2.5pF OR ±2.5pF OR ±2.5pF OR ±2.5% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆     CCCCC, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREATERTERTERTERTER

MSCCMSCCMSCCMSCCMSCC XXXXX

±0.5±0.5±0.5±0.5±0.5ppppp FFFFF
2.5%2.5%2.5%2.5%2.5%

5%5%5%5%5%
10%10%10%10%10%
20%20%20%20%20%

XXXXXXXXXXXXXXXXXXXXXXXXX

SIZESIZESIZESIZESIZE CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUEALUEALUEALUEALUE TOL.TOL.TOL.TOL.TOL.
*****AAAAA =====
H =H =H =H =H =
J =J =J =J =J =
K =K =K =K =K =
M =M =M =M =M =

SERIESSERIESSERIESSERIESSERIES
EEEEE = = = = =
G =G =G =G =G =

Aluminum PadsAluminum PadsAluminum PadsAluminum PadsAluminum Pads
Gold PadsGold PadsGold PadsGold PadsGold Pads

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
22222
33333
44444
55555

SASASASASA

TYPETYPETYPETYPETYPE

XXXXX

5-Digit Number: First 4 Digits5-Digit Number: First 4 Digits5-Digit Number: First 4 Digits5-Digit Number: First 4 Digits5-Digit Number: First 4 Digits
Are SignificantAre SignificantAre SignificantAre SignificantAre Significant

With "R" As Decimal PointWith "R" As Decimal PointWith "R" As Decimal PointWith "R" As Decimal PointWith "R" As Decimal Point
When Required.When Required.When Required.When Required.When Required.

5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents
Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros. * Use for MSCC-2* Use for MSCC-2* Use for MSCC-2* Use for MSCC-2* Use for MSCC-2

4.7pF to 10pF4.7pF to 10pF4.7pF to 10pF4.7pF to 10pF4.7pF to 10pF
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EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSCC5SA-510R0H-E = 0.055" x 0.055", Silicon Substrate,MSCC5SA-510R0H-E = 0.055" x 0.055", Silicon Substrate,MSCC5SA-510R0H-E = 0.055" x 0.055", Silicon Substrate,MSCC5SA-510R0H-E = 0.055" x 0.055", Silicon Substrate,MSCC5SA-510R0H-E = 0.055" x 0.055", Silicon Substrate,
510pF510pF510pF510pF510pF, ±2.5% T, ±2.5% T, ±2.5% T, ±2.5% T, ±2.5% Tol., Aluminum Padsol., Aluminum Padsol., Aluminum Padsol., Aluminum Padsol., Aluminum Pads
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MSCC 2
WORKING VOLTAGE vs CAPACITANCE
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MSCC 3
WORKING VOLTAGE vs CAPACITANCE
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MSCC 4
WORKING VOLTAGE vs CAPACITANCE
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WORKING VOLTAGE vs CAPACITANCE
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DCN TF 123-D-0306DCN TF 123-D-0306DCN TF 123-D-0306DCN TF 123-D-0306DCN TF 123-D-0306

MSBIN SERIESMSBIN SERIESMSBIN SERIESMSBIN SERIESMSBIN SERIES

BINARY MOS CAPBINARY MOS CAPBINARY MOS CAPBINARY MOS CAPBINARY MOS CAPACITORSACITORSACITORSACITORSACITORS

MSBIN-1MSBIN-1MSBIN-1MSBIN-1MSBIN-1

MSBIN-2MSBIN-2MSBIN-2MSBIN-2MSBIN-2

MSBIN-3MSBIN-3MSBIN-3MSBIN-3MSBIN-3

MSBIN-4MSBIN-4MSBIN-4MSBIN-4MSBIN-4

COMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DACOMMON SERIES DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
TOTTOTTOTTOTTOTAL CAPAL CAPAL CAPAL CAPAL CAPACITACITACITACITACITANCEANCEANCEANCEANCE
WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGEAGEAGEAGEAGE
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUESALUESALUESALUESALUES
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")
3.75pF3.75pF3.75pF3.75pF3.75pF
100 V DC100 V DC100 V DC100 V DC100 V DC
0.25pF0.25pF0.25pF0.25pF0.25pF, 0.50pF, 0.50pF, 0.50pF, 0.50pF, 0.50pF, 1.0pF, 1.0pF, 1.0pF, 1.0pF, 1.0pF, 2.0pF, 2.0pF, 2.0pF, 2.0pF, 2.0pF
25%25%25%25%25%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
DIELECTRICDIELECTRICDIELECTRICDIELECTRICDIELECTRIC
BOND PBOND PBOND PBOND PBOND PADADADADAD
BACKSIDEBACKSIDEBACKSIDEBACKSIDEBACKSIDE

TTTTT.C.C..C.C..C.C..C.C..C.C.
OPERAOPERAOPERAOPERAOPERATING TEMPERATING TEMPERATING TEMPERATING TEMPERATING TEMPERATURETURETURETURETURE
RANGERANGERANGERANGERANGE
DISSIPDISSIPDISSIPDISSIPDISSIPAAAAATION FTION FTION FTION FTION FACTORACTORACTORACTORACTOR
QQQQQ
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE

THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK

HIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERAHIGH TEMPERATURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURETURE EXPOSURE

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD

STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

SILICONSILICONSILICONSILICONSILICON
SILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDE
GOLD STGOLD STGOLD STGOLD STGOLD STANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONALANDARD; ALUMINUM OPTIONAL
GOLD, SUITGOLD, SUITGOLD, SUITGOLD, SUITGOLD, SUITABLE FOR EUTECTIC OR CONDUCTIVEABLE FOR EUTECTIC OR CONDUCTIVEABLE FOR EUTECTIC OR CONDUCTIVEABLE FOR EUTECTIC OR CONDUCTIVEABLE FOR EUTECTIC OR CONDUCTIVE
EPOXY AEPOXY AEPOXY AEPOXY AEPOXY ATTTTTTTTTTAAAAATCHTCHTCHTCHTCH
+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C
-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C
1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%
1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.
@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE, 10AGE, 10AGE, 10AGE, 10AGE, 1099999     Ω
MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, ∆ ∆ ∆ ∆ ∆ C:C:C:C:C:
±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ±1pF OR 2% ∆ ∆ ∆ ∆ ∆ C MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREAC MAX., WHICHEVER IS GREATERTERTERTERTER
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, , , , , ∆∆∆∆∆     CCCCC:::::
±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF±0.5pF MAX., MSI TYPICAL ±0.1pF
150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., ∆∆∆∆∆     CCCCC:::::
±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ∆∆∆∆∆     CCCCC MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREA MAX., WHICHEVER IS GREATERTERTERTERTER
1.51.51.51.51.5X X X X X WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGE, AGE, AGE, AGE, AGE, 5 SEC.,5 SEC.,5 SEC.,5 SEC.,5 SEC.,     ∆∆∆∆∆ C: C: C: C: C:
±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ∆∆∆∆∆ C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREA C MAX., WHICHEVER IS GREATERTERTERTERTER
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, @ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE AGE AGE AGE AGE ∆∆∆∆∆     CCCCC:::::
±±±±±22222.....55555pF OR ±2.5pF OR ±2.5pF OR ±2.5pF OR ±2.5pF OR ±2.5% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆     CCCCC, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREA, WHICHEVER IS GREATERTERTERTERTER

MSBINMSBINMSBINMSBINMSBIN XXXXX

10%10%10%10%10%
20%20%20%20%20%
25%25%25%25%25%

XXXXXXXXXXXXXXXXXXXXXXXXX

SIZESIZESIZESIZESIZE CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUEALUEALUEALUEALUE TOL.TOL.TOL.TOL.TOL.
K =K =K =K =K =

M =M =M =M =M =
P =P =P =P =P =

SERIESSERIESSERIESSERIESSERIES
E =E =E =E =E =
G =G =G =G =G =

Aluminum PadsAluminum PadsAluminum PadsAluminum PadsAluminum Pads
Gold PadsGold PadsGold PadsGold PadsGold Pads

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
11111
22222
33333
44444

SASASASASA

TYPETYPETYPETYPETYPE

XXXXX

3R750 = 3.75pF MSBIN13R750 = 3.75pF MSBIN13R750 = 3.75pF MSBIN13R750 = 3.75pF MSBIN13R750 = 3.75pF MSBIN1
15R00 = 15pF MSBIN215R00 = 15pF MSBIN215R00 = 15pF MSBIN215R00 = 15pF MSBIN215R00 = 15pF MSBIN2
31R00 = 31pF MSBIN331R00 = 31pF MSBIN331R00 = 31pF MSBIN331R00 = 31pF MSBIN331R00 = 31pF MSBIN3
93R00 = 93pF MSBIN493R00 = 93pF MSBIN493R00 = 93pF MSBIN493R00 = 93pF MSBIN493R00 = 93pF MSBIN4

SIZESIZESIZESIZESIZE
TOTTOTTOTTOTTOTAL CAPAL CAPAL CAPAL CAPAL CAPACITACITACITACITACITANCEANCEANCEANCEANCE
WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGEAGEAGEAGEAGE
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUESALUESALUESALUESALUES
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")0.019" x 0.030" (±0.003") x 0.010" (±0.001")
15pF15pF15pF15pF15pF
30 V DC30 V DC30 V DC30 V DC30 V DC
1pF1pF1pF1pF1pF, 2pF, 2pF, 2pF, 2pF, 2pF, 4pF, 4pF, 4pF, 4pF, 4pF, 8pF, 8pF, 8pF, 8pF, 8pF
10%, 20%10%, 20%10%, 20%10%, 20%10%, 20%

SIZESIZESIZESIZESIZE
TOTTOTTOTTOTTOTAL CAPAL CAPAL CAPAL CAPAL CAPACITACITACITACITACITANCEANCEANCEANCEANCE
WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGEAGEAGEAGEAGE
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUESALUESALUESALUESALUES
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

0.019" x 0.048" (±0.003") x 0.010" (±0.001")0.019" x 0.048" (±0.003") x 0.010" (±0.001")0.019" x 0.048" (±0.003") x 0.010" (±0.001")0.019" x 0.048" (±0.003") x 0.010" (±0.001")0.019" x 0.048" (±0.003") x 0.010" (±0.001")
31pF31pF31pF31pF31pF
75 V DC75 V DC75 V DC75 V DC75 V DC
1pF1pF1pF1pF1pF, 2pF, 2pF, 2pF, 2pF, 2pF, 4pF, 4pF, 4pF, 4pF, 4pF, 8pF, 8pF, 8pF, 8pF, 8pF, 16pF, 16pF, 16pF, 16pF, 16pF
10%, 20%10%, 20%10%, 20%10%, 20%10%, 20%

SIZESIZESIZESIZESIZE
TOTTOTTOTTOTTOTAL CAPAL CAPAL CAPAL CAPAL CAPACITACITACITACITACITANCEANCEANCEANCEANCE
WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGEAGEAGEAGEAGE
CAPCAPCAPCAPCAPACITACITACITACITACITANCE VANCE VANCE VANCE VANCE VALUESALUESALUESALUESALUES
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

0.044" x 0.044" (±0.003") x 0.010" (±0.001")0.044" x 0.044" (±0.003") x 0.010" (±0.001")0.044" x 0.044" (±0.003") x 0.010" (±0.001")0.044" x 0.044" (±0.003") x 0.010" (±0.001")0.044" x 0.044" (±0.003") x 0.010" (±0.001")
93pF93pF93pF93pF93pF
75 V DC75 V DC75 V DC75 V DC75 V DC
3pF3pF3pF3pF3pF, 6pF, 6pF, 6pF, 6pF, 6pF, 12pF, 12pF, 12pF, 12pF, 12pF, 24pF, 24pF, 24pF, 24pF, 24pF, 48pF, 48pF, 48pF, 48pF, 48pF
10%, 20%10%, 20%10%, 20%10%, 20%10%, 20%

MSBIN Thin Film BINARY Capacitors have been designed to established industry standards. They offer greatMSBIN Thin Film BINARY Capacitors have been designed to established industry standards. They offer greatMSBIN Thin Film BINARY Capacitors have been designed to established industry standards. They offer greatMSBIN Thin Film BINARY Capacitors have been designed to established industry standards. They offer greatMSBIN Thin Film BINARY Capacitors have been designed to established industry standards. They offer great
flexibility in capacitance value selection for Hybrid and Microwave circuits.flexibility in capacitance value selection for Hybrid and Microwave circuits.flexibility in capacitance value selection for Hybrid and Microwave circuits.flexibility in capacitance value selection for Hybrid and Microwave circuits.flexibility in capacitance value selection for Hybrid and Microwave circuits.

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSBIN4SA-93R00M-G = 0.044" x 0.044", Silicon Substrate, 93pFMSBIN4SA-93R00M-G = 0.044" x 0.044", Silicon Substrate, 93pFMSBIN4SA-93R00M-G = 0.044" x 0.044", Silicon Substrate, 93pFMSBIN4SA-93R00M-G = 0.044" x 0.044", Silicon Substrate, 93pFMSBIN4SA-93R00M-G = 0.044" x 0.044", Silicon Substrate, 93pF, ±20% T, ±20% T, ±20% T, ±20% T, ±20% Tol., Gold Padsol., Gold Padsol., Gold Padsol., Gold Padsol., Gold Pads
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NETWORKS  &  ARRANETWORKS  &  ARRANETWORKS  &  ARRANETWORKS  &  ARRANETWORKS  &  ARRAYSYSYSYSYS

MSDR 3 Series ~ Dual Resistor NetworksMSDR 3 Series ~ Dual Resistor NetworksMSDR 3 Series ~ Dual Resistor NetworksMSDR 3 Series ~ Dual Resistor NetworksMSDR 3 Series ~ Dual Resistor Networks
MSIR Series ~ Dual Isolated Resistor NetworksMSIR Series ~ Dual Isolated Resistor NetworksMSIR Series ~ Dual Isolated Resistor NetworksMSIR Series ~ Dual Isolated Resistor NetworksMSIR Series ~ Dual Isolated Resistor Networks
MRCN Series ~ RC NetworksMRCN Series ~ RC NetworksMRCN Series ~ RC NetworksMRCN Series ~ RC NetworksMRCN Series ~ RC Networks
MSRA, MSRB, MSRC Series ~ Resistor ArraysMSRA, MSRB, MSRC Series ~ Resistor ArraysMSRA, MSRB, MSRC Series ~ Resistor ArraysMSRA, MSRB, MSRC Series ~ Resistor ArraysMSRA, MSRB, MSRC Series ~ Resistor Arrays
MSMT 116 Series ~ Log ResistorsMSMT 116 Series ~ Log ResistorsMSMT 116 Series ~ Log ResistorsMSMT 116 Series ~ Log ResistorsMSMT 116 Series ~ Log Resistors
MSMT 117, 125 Series ~ Multi-tap ResistorsMSMT 117, 125 Series ~ Multi-tap ResistorsMSMT 117, 125 Series ~ Multi-tap ResistorsMSMT 117, 125 Series ~ Multi-tap ResistorsMSMT 117, 125 Series ~ Multi-tap Resistors

NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION:    P   P   P   P   PACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORS

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    CHIP CAP   CHIP CAP   CHIP CAP   CHIP CAP   CHIP CAPACITORSACITORSACITORSACITORSACITORS

DCN TF 153-A-0306DCN TF 153-A-0306DCN TF 153-A-0306DCN TF 153-A-0306DCN TF 153-A-0306
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DCN TF 108-G-0306DCN TF 108-G-0306DCN TF 108-G-0306DCN TF 108-G-0306DCN TF 108-G-0306

MSDR 3 SERIESMSDR 3 SERIESMSDR 3 SERIESMSDR 3 SERIESMSDR 3 SERIES

THIN  FILM  DUAL  RESISTOR  NETWORKSTHIN  FILM  DUAL  RESISTOR  NETWORKSTHIN  FILM  DUAL  RESISTOR  NETWORKSTHIN  FILM  DUAL  RESISTOR  NETWORKSTHIN  FILM  DUAL  RESISTOR  NETWORKS

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.030" x 0.030"   x 0.010" (±0.003")0.030" x 0.030"   x 0.010" (±0.003")0.030" x 0.030"   x 0.010" (±0.003")0.030" x 0.030"   x 0.010" (±0.003")0.030" x 0.030"   x 0.010" (±0.003")
SILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15K Å MINIMUM GOLD ST15K Å MINIMUM GOLD ST15K Å MINIMUM GOLD ST15K Å MINIMUM GOLD ST15K Å MINIMUM GOLD STANDARD.; ALUMINUM AANDARD.; ALUMINUM AANDARD.; ALUMINUM AANDARD.; ALUMINUM AANDARD.; ALUMINUM AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
(Silicon, Quartz, and Glass)(Silicon, Quartz, and Glass)(Silicon, Quartz, and Glass)(Silicon, Quartz, and Glass)(Silicon, Quartz, and Glass)
ALUMINAALUMINAALUMINAALUMINAALUMINA
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES

CENTER TCENTER TCENTER TCENTER TCENTER TAP RAAP RAAP RAAP RAAP RATIOTIOTIOTIOTIO
TTTTT.C.R..C.R..C.R..C.R..C.R.

TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING

VALUES FROM 1VALUES FROM 1VALUES FROM 1VALUES FROM 1VALUES FROM 1ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩΩΩΩΩ PER SIDE; CONSULT SALES FOR SPECIFIC PER SIDE; CONSULT SALES FOR SPECIFIC PER SIDE; CONSULT SALES FOR SPECIFIC PER SIDE; CONSULT SALES FOR SPECIFIC PER SIDE; CONSULT SALES FOR SPECIFIC
COMBINACOMBINACOMBINACOMBINACOMBINATIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VALUESALUESALUESALUESALUES
11111ΩΩΩΩΩ TO 125KTO 125KTO 125KTO 125KTO 125KΩΩΩΩΩ/SIDE/SIDE/SIDE/SIDE/SIDE
0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%
(R1 & R2 trimmed to absolute tolerance when total tolerance <0.100(R1 & R2 trimmed to absolute tolerance when total tolerance <0.100(R1 & R2 trimmed to absolute tolerance when total tolerance <0.100(R1 & R2 trimmed to absolute tolerance when total tolerance <0.100(R1 & R2 trimmed to absolute tolerance when total tolerance <0.100ΩΩΩΩΩ)))))
R1 & R2 TRIMMED TO ABSOLUTE MINIMUMR1 & R2 TRIMMED TO ABSOLUTE MINIMUMR1 & R2 TRIMMED TO ABSOLUTE MINIMUMR1 & R2 TRIMMED TO ABSOLUTE MINIMUMR1 & R2 TRIMMED TO ABSOLUTE MINIMUM
±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%
NICHROME: ±25ppm STD.; ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.; ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.; ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.; ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.; ±10ppm, ±5ppm OPTIONAL
TTTTTANTANTANTANTANTALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONAL
TO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENT

MSDR 3MSDR 3MSDR 3MSDR 3MSDR 3 X/XX/XX/XX/XX/X

0.01%0.01%0.01%0.01%0.01%
0.02%0.02%0.02%0.02%0.02%
0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC CODESOHMIC CODESOHMIC CODESOHMIC CODESOHMIC CODES
R1 / R2R1 / R2R1 / R2R1 / R2R1 / R2

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
CODESCODESCODESCODESCODES
R1 R1 R1 R1 R1 <<<<< R2 R2 R2 R2 R2

S =S =S =S =S =
X =X =X =X =X =
Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st
4 Digits Are4 Digits Are4 Digits Are4 Digits Are4 Digits Are
SignificantSignificantSignificantSignificantSignificant

With "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As Decimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When

required.required.required.required.required.
5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents

Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.
EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:

300R0F/500R0F300R0F/500R0F300R0F/500R0F300R0F/500R0F300R0F/500R0F
25000B/10001B25000B/10001B25000B/10001B25000B/10001B25000B/10001B

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

SILICON & ALUMINASILICON & ALUMINASILICON & ALUMINASILICON & ALUMINASILICON & ALUMINA
QUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASS

SHORT TIME OVERLOADSHORT TIME OVERLOADSHORT TIME OVERLOADSHORT TIME OVERLOADSHORT TIME OVERLOAD
HIGH TEMPHIGH TEMPHIGH TEMPHIGH TEMPHIGH TEMP. EXPOSURE. EXPOSURE. EXPOSURE. EXPOSURE. EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMPTING TEMPTING TEMPTING TEMPTING TEMP. RANGE. RANGE. RANGE. RANGE. RANGE
STSTSTSTSTABILITY RAABILITY RAABILITY RAABILITY RAABILITY RATIOTIOTIOTIOTIO
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
 10 10 10 10 101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.

250 mW TOT250 mW TOT250 mW TOT250 mW TOT250 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P = EEEEE22222/R/R/R/R/R
50 mW TOT50 mW TOT50 mW TOT50 mW TOT50 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C
0.1% MAX. 0.1% MAX. 0.1% MAX. 0.1% MAX. 0.1% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R ST ST ST ST STANDARDANDARDANDARDANDARDANDARD: : : : : 0.05% MAX. 0.05% MAX. 0.05% MAX. 0.05% MAX. 0.05% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSDR 3STMSDR 3STMSDR 3STMSDR 3STMSDR 3ST-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/Tantalum Nitride withantalum Nitride withantalum Nitride withantalum Nitride withantalum Nitride with
R1 = 300R1 = 300R1 = 300R1 = 300R1 = 300Ω;Ω;Ω;Ω;Ω; R2 = 500 R2 = 500 R2 = 500 R2 = 500 R2 = 500ΩΩΩΩΩ, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C T.C.R., w/ Gold Bond Pads.C.R., w/ Gold Bond Pads.C.R., w/ Gold Bond Pads.C.R., w/ Gold Bond Pads.C.R., w/ Gold Bond Pads

The MSDR series dual centerThe MSDR series dual centerThe MSDR series dual centerThe MSDR series dual centerThe MSDR series dual center-tapped chip resistor offers the high stability-tapped chip resistor offers the high stability-tapped chip resistor offers the high stability-tapped chip resistor offers the high stability-tapped chip resistor offers the high stability, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T.C.R./T.C.R./T.C.R./T.C.R./T.C.R./T.C..C..C..C..C.
tracking of thin film while providing greater flexibility in hybrid designs.tracking of thin film while providing greater flexibility in hybrid designs.tracking of thin film while providing greater flexibility in hybrid designs.tracking of thin film while providing greater flexibility in hybrid designs.tracking of thin film while providing greater flexibility in hybrid designs.

* PART MARKING AVAILABLE, CONSULT SALES.* PART MARKING AVAILABLE, CONSULT SALES.* PART MARKING AVAILABLE, CONSULT SALES.* PART MARKING AVAILABLE, CONSULT SALES.* PART MARKING AVAILABLE, CONSULT SALES.

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
**G =**G =**G =**G =**G =
GB =GB =GB =GB =GB =
RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C †
±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C †
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold Bond PadsGold Bond PadsGold Bond PadsGold Bond PadsGold Bond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
0.05% RA0.05% RA0.05% RA0.05% RA0.05% RATIOTIOTIOTIOTIO
0.1% RA0.1% RA0.1% RA0.1% RA0.1% RATIOTIOTIOTIOTIO
0.5% RA0.5% RA0.5% RA0.5% RA0.5% RATIOTIOTIOTIOTIO

XXXXX

         OPTION         OPTION         OPTION         OPTION         OPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR

      (If Required)      (If Required)      (If Required)      (If Required)      (If Required)

********** STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.

† Not Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on Alumina
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RRAYSYS YSYSYS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

1

0.030"

0.030"

R1 R2
R1 < R2

*ID BAR

NOTCHED PAD INDICATES LOCATION OF R1



DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306DCN TF 109-G-0306

MSIR 3 SERIESMSIR 3 SERIESMSIR 3 SERIESMSIR 3 SERIESMSIR 3 SERIES

DUAL  ISOLADUAL  ISOLADUAL  ISOLADUAL  ISOLADUAL  ISOLATED  THIN  FILM  NETWORKSTED  THIN  FILM  NETWORKSTED  THIN  FILM  NETWORKSTED  THIN  FILM  NETWORKSTED  THIN  FILM  NETWORKS

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")
SILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASSSILICON, ALUMINA, QUARTZ, OR GLASS
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15KÅ MINIMUM GOLD ST15KÅ MINIMUM GOLD ST15KÅ MINIMUM GOLD ST15KÅ MINIMUM GOLD ST15KÅ MINIMUM GOLD STANDARD; ALUMINUM AANDARD; ALUMINUM AANDARD; ALUMINUM AANDARD; ALUMINUM AANDARD; ALUMINUM AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONALTE; GOLD BACK OPTIONAL

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
RESISTRESISTRESISTRESISTRESISTANCE RAANCE RAANCE RAANCE RAANCE RATIOTIOTIOTIOTIO
TTTTT.C.R..C.R..C.R..C.R..C.R.

TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING

VVVVVALUES FROM 1ALUES FROM 1ALUES FROM 1ALUES FROM 1ALUES FROM 1ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩ Ω Ω Ω Ω PER SIDEPER SIDEPER SIDEPER SIDEPER SIDE; ; ; ; ; CONSULCONSULCONSULCONSULCONSULT SALES FOR SPECIFICT SALES FOR SPECIFICT SALES FOR SPECIFICT SALES FOR SPECIFICT SALES FOR SPECIFIC
COMBINACOMBINACOMBINACOMBINACOMBINATIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VTIONS OR FOR HIGHER VALUESALUESALUESALUESALUES
0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.02%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%
±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%±1% STD.; AVAIL. TO ±0.01%
NICHROME: ±25ppm STD.;  ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.;  ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.;  ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.;  ±10ppm, ±5ppm OPTIONALNICHROME: ±25ppm STD.;  ±10ppm, ±5ppm OPTIONAL
TTTTTANTANTANTANTANTALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONALALUM NITRIDE : ±150ppm STD.; ±50ppm, ±25ppm, ±10ppm OPTIONAL
TO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENTTO ±2ppm/°C; VALUE DEPENDENT

MSIR 3MSIR 3MSIR 3MSIR 3MSIR 3 X / XX / XX / XX / XX / X

0.01%0.01%0.01%0.01%0.01%
0.02%0.02%0.02%0.02%0.02%
0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC CODESOHMIC CODESOHMIC CODESOHMIC CODESOHMIC CODES
R1 / R2R1 / R2R1 / R2R1 / R2R1 / R2

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
CODESCODESCODESCODESCODES
R1 R1 R1 R1 R1 ≤≤≤≤≤ R2 R2 R2 R2 R2

S =S =S =S =S =
X =X =X =X =X =
Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
**G =**G =**G =**G =**G =

GB =GB =GB =GB =GB =
RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C ±10ppm/°C †
±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C ±5ppm/°C †
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
0.05% RA0.05% RA0.05% RA0.05% RA0.05% RATIOTIOTIOTIOTIO
0.1% RA0.1% RA0.1% RA0.1% RA0.1% RATIOTIOTIOTIOTIO
0.5% RA0.5% RA0.5% RA0.5% RA0.5% RATIOTIOTIOTIOTIO

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant

With "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As Decimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When

required.required.required.required.required.
5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents

Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.
R1 R1 R1 R1 R1 ≤≤≤≤≤ R2 R2 R2 R2 R2

300R0F/500ROF300R0F/500ROF300R0F/500ROF300R0F/500ROF300R0F/500ROF
25000B/10001B25000B/10001B25000B/10001B25000B/10001B25000B/10001B

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING

SILICON & ALUMINASILICON & ALUMINASILICON & ALUMINASILICON & ALUMINASILICON & ALUMINA
QUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASSQUARTZ & GLASS

SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE
STSTSTSTSTABILITY RAABILITY RAABILITY RAABILITY RAABILITY RATIOTIOTIOTIOTIO
STRASTRASTRASTRASTRAY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTEDY DISTRIBUTED
     CAP     CAP     CAP     CAP     CAPACITACITACITACITACITANCEANCEANCEANCEANCE

SILICONSILICONSILICONSILICONSILICON
ALUMINAALUMINAALUMINAALUMINAALUMINA
QUARTZQUARTZQUARTZQUARTZQUARTZ

AluminaAluminaAluminaAluminaAlumina
GlassGlassGlassGlassGlass
QuartzQuartzQuartzQuartzQuartz
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
G =G =G =G =G =
Q =Q =Q =Q =Q =
S =S =S =S =S =

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXXXXXXX / XXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSIR 3STMSIR 3STMSIR 3STMSIR 3STMSIR 3ST-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/T-300R0B/500R0B-A = Silicon/Tantalum Nitride withantalum Nitride withantalum Nitride withantalum Nitride withantalum Nitride with
R1 = 300R1 = 300R1 = 300R1 = 300R1 = 300Ω, Ω, Ω, Ω, Ω, ±0.1%, R2 = 500±0.1%, R2 = 500±0.1%, R2 = 500±0.1%, R2 = 500±0.1%, R2 = 500ΩΩΩΩΩ, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C Tol., ±50ppm/°C T.C.R.,.C.R.,.C.R.,.C.R.,.C.R.,
w/ Gold Bond Padsw/ Gold Bond Padsw/ Gold Bond Padsw/ Gold Bond Padsw/ Gold Bond Pads

The MSIR series dual isolated chip resistor offers greater flexibility for the hybrid designer seeking resistorThe MSIR series dual isolated chip resistor offers greater flexibility for the hybrid designer seeking resistorThe MSIR series dual isolated chip resistor offers greater flexibility for the hybrid designer seeking resistorThe MSIR series dual isolated chip resistor offers greater flexibility for the hybrid designer seeking resistorThe MSIR series dual isolated chip resistor offers greater flexibility for the hybrid designer seeking resistor
pairs with excellent Tpairs with excellent Tpairs with excellent Tpairs with excellent Tpairs with excellent T.C.R./T.C.R./T.C.R./T.C.R./T.C.R./T.C. tracking between resistors..C. tracking between resistors..C. tracking between resistors..C. tracking between resistors..C. tracking between resistors.

* P* P* P* P* PART MARKING AART MARKING AART MARKING AART MARKING AART MARKING AVVVVVAILABLE, CONSULAILABLE, CONSULAILABLE, CONSULAILABLE, CONSULAILABLE, CONSULT SALES.T SALES.T SALES.T SALES.T SALES.
********** STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.STD. IF NO OTHER OPTION REQUIRED.

† Not Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on AluminaNot Available on Alumina

-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
 10 10 10 10 101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.

250 mW TOT250 mW TOT250 mW TOT250 mW TOT250 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P = EEEEE22222/R/R/R/R/R
50 mW TOT50 mW TOT50 mW TOT50 mW TOT50 mW TOTAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERAAL (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P =Y TO 150°C). P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: 0.R/R: 0.R/R: 0.R/R: 0.R/R: 0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICALR/R: 0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C
0.1% MAX. 0.1% MAX. 0.1% MAX. 0.1% MAX. 0.1% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R ST ST ST ST STANDARDANDARDANDARDANDARDANDARD: : : : : 0.05% MAX. 0.05% MAX. 0.05% MAX. 0.05% MAX. 0.05% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL

2pF2pF2pF2pF2pF
0.06pF0.06pF0.06pF0.06pF0.06pF
0.02pF0.02pF0.02pF0.02pF0.02pF
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SYSYSYS YS

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

*ID BAR

1

0.030"

0.030"

R1 R2
R1 ≤ R2

NOTCHED PAD INDICATES LOCATION OF R1



THIN FILM RC NETWORKSTHIN FILM RC NETWORKSTHIN FILM RC NETWORKSTHIN FILM RC NETWORKSTHIN FILM RC NETWORKS

DCN TF 127-D-0306DCN TF 127-D-0306DCN TF 127-D-0306DCN TF 127-D-0306DCN TF 127-D-0306

MRCN SERIESMRCN SERIESMRCN SERIESMRCN SERIESMRCN SERIES

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

VALUESVALUESVALUESVALUESVALUES
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
RARARARARATIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.

TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING
TTTTT.C.C..C.C..C.C..C.C..C.C.

RESISTORSRESISTORSRESISTORSRESISTORSRESISTORS
22222ΩΩΩΩΩ TO 1.2M TO 1.2M TO 1.2M TO 1.2M TO 1.2MΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%,0.1%, 0.5%, 1%, 2%,0.1%, 0.5%, 1%, 2%,0.1%, 0.5%, 1%, 2%,0.1%, 0.5%, 1%, 2%,
AVAILABLE TO ±0.1%AVAILABLE TO ±0.1%AVAILABLE TO ±0.1%AVAILABLE TO ±0.1%AVAILABLE TO ±0.1%
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±100ppm/°COPTIONAL TO ±100ppm/°COPTIONAL TO ±100ppm/°COPTIONAL TO ±100ppm/°COPTIONAL TO ±100ppm/°C
±2ppm/°C±2ppm/°C±2ppm/°C±2ppm/°C±2ppm/°C
---------------------------------------------------------------------------

CAPCAPCAPCAPCAPACITORSACITORSACITORSACITORSACITORS
4.7pF TO 1000pF4.7pF TO 1000pF4.7pF TO 1000pF4.7pF TO 1000pF4.7pF TO 1000pF
5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%5%, 10%, 20%
(±0.5pF < 20pF)(±0.5pF < 20pF)(±0.5pF < 20pF)(±0.5pF < 20pF)(±0.5pF < 20pF)
---------------------------------------------------------------------------
---------------------------------------------------------------------------
---------------------------------------------------------------------------
+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C+45ppm/°C, ±25ppm/°C

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE

RESISTORSRESISTORSRESISTORSRESISTORSRESISTORS
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
DIELECTRICDIELECTRICDIELECTRICDIELECTRICDIELECTRIC
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

SILICONSILICONSILICONSILICONSILICON
SILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDESILICON OXIDE
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
10,000 Å MINIMUM: ALUMINUM OR10,000 Å MINIMUM: ALUMINUM OR10,000 Å MINIMUM: ALUMINUM OR10,000 Å MINIMUM: ALUMINUM OR10,000 Å MINIMUM: ALUMINUM OR
15,000 Å MINIMUM: GOLD15,000 Å MINIMUM: GOLD15,000 Å MINIMUM: GOLD15,000 Å MINIMUM: GOLD15,000 Å MINIMUM: GOLD
GOLD; SUITGOLD; SUITGOLD; SUITGOLD; SUITGOLD; SUITABLE FOR EUTECTIC ORABLE FOR EUTECTIC ORABLE FOR EUTECTIC ORABLE FOR EUTECTIC ORABLE FOR EUTECTIC OR
CONDUCTIVE EPOXY ACONDUCTIVE EPOXY ACONDUCTIVE EPOXY ACONDUCTIVE EPOXY ACONDUCTIVE EPOXY ATTTTTTTTTTACHACHACHACHACH

The MRCN series offers the high stabilityThe MRCN series offers the high stabilityThe MRCN series offers the high stabilityThe MRCN series offers the high stabilityThe MRCN series offers the high stability, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T, low noise, and low T.C.R./T.C.R./T.C.R./T.C.R./T.C.R./T.C.C. tracking of thin film resistors combined.C.C. tracking of thin film resistors combined.C.C. tracking of thin film resistors combined.C.C. tracking of thin film resistors combined.C.C. tracking of thin film resistors combined
with MOS capacitors. This combination provides greater flexibility to the hybrid designerwith MOS capacitors. This combination provides greater flexibility to the hybrid designerwith MOS capacitors. This combination provides greater flexibility to the hybrid designerwith MOS capacitors. This combination provides greater flexibility to the hybrid designerwith MOS capacitors. This combination provides greater flexibility to the hybrid designer.....

CAPACITORSCAPACITORSCAPACITORSCAPACITORSCAPACITORS
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD

HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE

STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

DISSIPDISSIPDISSIPDISSIPDISSIPAAAAATION FTION FTION FTION FTION FACTORACTORACTORACTORACTOR
QQQQQ

@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE, 10AGE, 10AGE, 10AGE, 10AGE, 1099999ΩΩΩΩΩ
1.51.51.51.51.5X X X X X WORKING VOLWORKING VOLWORKING VOLWORKING VOLWORKING VOLTTTTTAGE,AGE,AGE,AGE,AGE, 5 SEC., 5 SEC., 5 SEC., 5 SEC., 5 SEC.,
∆∆∆∆∆CCCCC:::::±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ±0.5pF OR 1% ∆∆∆∆∆C MAX WHICH EVER IS GREAC MAX WHICH EVER IS GREAC MAX WHICH EVER IS GREAC MAX WHICH EVER IS GREAC MAX WHICH EVER IS GREATERTERTERTERTER
150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., 150°C, 100 HRS., ∆∆∆∆∆CCCCC: : : : : ±0.5pF OR ±1% ±0.5pF OR ±1% ±0.5pF OR ±1% ±0.5pF OR ±1% ±0.5pF OR ±1% ∆∆∆∆∆C MAX., WHICH EVER IS GREAC MAX., WHICH EVER IS GREAC MAX., WHICH EVER IS GREAC MAX., WHICH EVER IS GREAC MAX., WHICH EVER IS GREATERTERTERTERTER
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, , , , , ∆∆∆∆∆CCCCC: : : : : ±±±±±0.0.0.0.0.5pF MAX., ±0.1pF 5pF MAX., ±0.1pF 5pF MAX., ±0.1pF 5pF MAX., ±0.1pF 5pF MAX., ±0.1pF MSI TYPICALMSI TYPICALMSI TYPICALMSI TYPICALMSI TYPICAL
MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, MIL-STD 202, METHOD 106, ∆∆∆∆∆CCCCC: : : : : ±1pF OR ±2% ±1pF OR ±2% ±1pF OR ±2% ±1pF OR ±2% ±1pF OR ±2% ∆∆∆∆∆C MAX.,C MAX.,C MAX.,C MAX.,C MAX.,
WHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREATERTERTERTERTER
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, @ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOL@ WORKING VOLTTTTTAGE,AGE,AGE,AGE,AGE,     ∆∆∆∆∆C; ±2.5pF OR ±2.5% MAX.,C; ±2.5pF OR ±2.5% MAX.,C; ±2.5pF OR ±2.5% MAX.,C; ±2.5pF OR ±2.5% MAX.,C; ±2.5pF OR ±2.5% MAX.,
WHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREAWHICH EVER IS GREATERTERTERTERTER
1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%1KHz, 1Vrms, 25°C, 0.1%
1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.1MHz, 50Vrms, 25°C, 1000 MIN.

Consult sales for other values and tolerances.Consult sales for other values and tolerances.Consult sales for other values and tolerances.Consult sales for other values and tolerances.Consult sales for other values and tolerances.

Consult Sales for part numbers.Consult Sales for part numbers.Consult Sales for part numbers.Consult Sales for part numbers.Consult Sales for part numbers.

N
ETW

O
RKS

N
ETW

O
RKS

N
ETW

O
RKS

N
ETW

O
RKS

N
ETW

O
RKS

&
 A

RRA
&

 A
RRA

&
 A

RRA
&

 A
RRA

&
 A

RRAYSYS YSYSYS

M I N I - S Y S T E M S ,  I N C .
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THIN  FILM  RESISTOR  ARRATHIN  FILM  RESISTOR  ARRATHIN  FILM  RESISTOR  ARRATHIN  FILM  RESISTOR  ARRATHIN  FILM  RESISTOR  ARRAY SY SY SY SY S

DCN TF 117-E-0306DCN TF 117-E-0306DCN TF 117-E-0306DCN TF 117-E-0306DCN TF 117-E-0306

MSRA / MSRB / MSRC SERIESMSRA / MSRB / MSRC SERIESMSRA / MSRB / MSRC SERIESMSRA / MSRB / MSRC SERIESMSRA / MSRB / MSRC SERIES

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS

BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.090" x 0.060"  x 0.010" (±0.003") (for the 8-resistor array)0.090" x 0.060"  x 0.010" (±0.003") (for the 8-resistor array)0.090" x 0.060"  x 0.010" (±0.003") (for the 8-resistor array)0.090" x 0.060"  x 0.010" (±0.003") (for the 8-resistor array)0.090" x 0.060"  x 0.010" (±0.003") (for the 8-resistor array)
SILICONSILICONSILICONSILICONSILICON
NICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TNICHROME OR TANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
15,000 Å MINIMUM GOLD;15,000 Å MINIMUM GOLD;15,000 Å MINIMUM GOLD;15,000 Å MINIMUM GOLD;15,000 Å MINIMUM GOLD;
10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL10,000 Å MINIMUM: ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONALGOLD BACK OPTIONAL

MSRXMSRXMSRXMSRXMSRX XXXXX

0.01%*0.01%*0.01%*0.01%*0.01%*
0.05%*0.05%*0.05%*0.05%*0.05%*
0.1%0.1%0.1%0.1%0.1%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

S =S =S =S =S =
Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
E =E =E =E =E =

F =F =F =F =F =
G =G =G =G =G =

GB =GB =GB =GB =GB =
RA =RA =RA =RA =RA =
RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RE =RE =RE =RE =RE =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
±0.01% RA±0.01% RA±0.01% RA±0.01% RA±0.01% RATIOTIOTIOTIOTIO
±0.05% RA±0.05% RA±0.05% RA±0.05% RA±0.05% RATIOTIOTIOTIOTIO
±0.1% RA±0.1% RA±0.1% RA±0.1% RA±0.1% RATIOTIOTIOTIOTIO
±0.25% RA±0.25% RA±0.25% RA±0.25% RA±0.25% RATIOTIOTIOTIOTIO
±0.5% RA±0.5% RA±0.5% RA±0.5% RA±0.5% RATIOTIOTIOTIOTIO

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SiliconSiliconSiliconSiliconSiliconS =S =S =S =S = NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

XXXXXXXXXXXXXXXXXXXXXXXXX

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
RARARARARATIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCE

TTTTT.C.R..C.R..C.R..C.R..C.R.
TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

1010101010ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩΩΩΩΩ
0.01%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%0.01%, 0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%
EQUAL TO ABSOLUTE TOLERANCE OR ±1%, WHICHEVER IS LESS;EQUAL TO ABSOLUTE TOLERANCE OR ±1%, WHICHEVER IS LESS;EQUAL TO ABSOLUTE TOLERANCE OR ±1%, WHICHEVER IS LESS;EQUAL TO ABSOLUTE TOLERANCE OR ±1%, WHICHEVER IS LESS;EQUAL TO ABSOLUTE TOLERANCE OR ±1%, WHICHEVER IS LESS;
TO ±0.05% AVAILABLETO ±0.05% AVAILABLETO ±0.05% AVAILABLETO ±0.05% AVAILABLETO ±0.05% AVAILABLE
±50ppm (NiCr) to ±5ppm OPTIONAL; ±150ppm (T±50ppm (NiCr) to ±5ppm OPTIONAL; ±150ppm (T±50ppm (NiCr) to ±5ppm OPTIONAL; ±150ppm (T±50ppm (NiCr) to ±5ppm OPTIONAL; ±150ppm (T±50ppm (NiCr) to ±5ppm OPTIONAL; ±150ppm (TaN) to ±10ppm OPTIONALaN) to ±10ppm OPTIONALaN) to ±10ppm OPTIONALaN) to ±10ppm OPTIONALaN) to ±10ppm OPTIONAL
±5ppm/°C to ±2ppm/°C±5ppm/°C to ±2ppm/°C±5ppm/°C to ±2ppm/°C±5ppm/°C to ±2ppm/°C±5ppm/°C to ±2ppm/°C
-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL-20dB TYPICAL
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
50 mW PER RESISTOR. (70°C DERA50 mW PER RESISTOR. (70°C DERA50 mW PER RESISTOR. (70°C DERA50 mW PER RESISTOR. (70°C DERA50 mW PER RESISTOR. (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C). P=EY TO 150°C). P=EY TO 150°C). P=EY TO 150°C). P=EY TO 150°C). P=E22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER, ABSOLUTE ±100% POWER, ABSOLUTE ±100% POWER, ABSOLUTE ±100% POWER, ABSOLUTE ±100% POWER, ABSOLUTE ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/RR/RR/RR/RR/R;;;;;
RARARARARATIO ±TIO ±TIO ±TIO ±TIO ±0.1%0.1%0.1%0.1%0.1% MAX  MAX  MAX  MAX  MAX ∆∆∆∆∆R/RR/RR/RR/RR/R; ±0.1% ABS. ; ±0.1% ABS. ; ±0.1% ABS. ; ±0.1% ABS. ; ±0.1% ABS.  MSI TYPICAL MSI TYPICAL MSI TYPICAL MSI TYPICAL MSI TYPICAL

The MSRA Series, isolated connection resistor array, MSRB Series, common connection resistor array, and MSRCThe MSRA Series, isolated connection resistor array, MSRB Series, common connection resistor array, and MSRCThe MSRA Series, isolated connection resistor array, MSRB Series, common connection resistor array, and MSRCThe MSRA Series, isolated connection resistor array, MSRB Series, common connection resistor array, and MSRCThe MSRA Series, isolated connection resistor array, MSRB Series, common connection resistor array, and MSRC
Series, series connection resistor array, all with 10 mil centers, are ideal for the hybrid designer seeking a SIP orSeries, series connection resistor array, all with 10 mil centers, are ideal for the hybrid designer seeking a SIP orSeries, series connection resistor array, all with 10 mil centers, are ideal for the hybrid designer seeking a SIP orSeries, series connection resistor array, all with 10 mil centers, are ideal for the hybrid designer seeking a SIP orSeries, series connection resistor array, all with 10 mil centers, are ideal for the hybrid designer seeking a SIP or
DIP configuration in chip form.  All three series are designed with eight resistors of the same value and tolerance.DIP configuration in chip form.  All three series are designed with eight resistors of the same value and tolerance.DIP configuration in chip form.  All three series are designed with eight resistors of the same value and tolerance.DIP configuration in chip form.  All three series are designed with eight resistors of the same value and tolerance.DIP configuration in chip form.  All three series are designed with eight resistors of the same value and tolerance.
They feature excellent TThey feature excellent TThey feature excellent TThey feature excellent TThey feature excellent T.C.R. tracking and are of optimum use when space is a premium. Different arrays from 3-12.C.R. tracking and are of optimum use when space is a premium. Different arrays from 3-12.C.R. tracking and are of optimum use when space is a premium. Different arrays from 3-12.C.R. tracking and are of optimum use when space is a premium. Different arrays from 3-12.C.R. tracking and are of optimum use when space is a premium. Different arrays from 3-12
resistors are also available.resistors are also available.resistors are also available.resistors are also available.resistors are also available.

AAAAA
BBBBB
CCCCC

XXXXX

# OF RES.# OF RES.# OF RES.# OF RES.# OF RES.

3-123-123-123-123-12
RESISTORSRESISTORSRESISTORSRESISTORSRESISTORS
AVAILABLEAVAILABLEAVAILABLEAVAILABLEAVAILABLE

Custom configurations available upon request. Consult Sales for ohmic values > 1MCustom configurations available upon request. Consult Sales for ohmic values > 1MCustom configurations available upon request. Consult Sales for ohmic values > 1MCustom configurations available upon request. Consult Sales for ohmic values > 1MCustom configurations available upon request. Consult Sales for ohmic values > 1MΩΩΩΩΩ

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSRA-8-SN-10001F-AE = 8 Resistors - 10KMSRA-8-SN-10001F-AE = 8 Resistors - 10KMSRA-8-SN-10001F-AE = 8 Resistors - 10KMSRA-8-SN-10001F-AE = 8 Resistors - 10KMSRA-8-SN-10001F-AE = 8 Resistors - 10KΩ Ω Ω Ω Ω each,each,each,each,each,     ±1% T±1% T±1% T±1% T±1% Tol., ±50ppm/°C TCR,ol., ±50ppm/°C TCR,ol., ±50ppm/°C TCR,ol., ±50ppm/°C TCR,ol., ±50ppm/°C TCR,
Aluminum Bond Pads. Isolated Resistor ConfigurationAluminum Bond Pads. Isolated Resistor ConfigurationAluminum Bond Pads. Isolated Resistor ConfigurationAluminum Bond Pads. Isolated Resistor ConfigurationAluminum Bond Pads. Isolated Resistor Configuration

MSRAMSRAMSRAMSRAMSRA

MSRBMSRBMSRBMSRBMSRB

MSRCMSRCMSRCMSRCMSRC

* Consult Sales for available value* Consult Sales for available value* Consult Sales for available value* Consult Sales for available value* Consult Sales for available value
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THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.060"

0.090"

910111213141516

87654321

RRRRRRRR1

0.060"

0.090"

910111213141516

1

RRRRRRRR1

0.060"

0.090"

10121416

86421

RRRRRRRR1



THIN  FILM  MULTHIN  FILM  MULTHIN  FILM  MULTHIN  FILM  MULTHIN  FILM  MULTI-TTI-TTI-TTI-TTI-TAP  RESISTORSAP  RESISTORSAP  RESISTORSAP  RESISTORSAP  RESISTORS

DCN TF 112-H-0306DCN TF 112-H-0306DCN TF 112-H-0306DCN TF 112-H-0306DCN TF 112-H-0306

MSMT 116 SERIES LOG RESISTORMSMT 116 SERIES LOG RESISTORMSMT 116 SERIES LOG RESISTORMSMT 116 SERIES LOG RESISTORMSMT 116 SERIES LOG RESISTOR
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.060" x 0.020"  x 0.010" (±0.003")0.060" x 0.020"  x 0.010" (±0.003")0.060" x 0.020"  x 0.010" (±0.003")0.060" x 0.020"  x 0.010" (±0.003")0.060" x 0.020"  x 0.010" (±0.003")
SILICON OR ALUMINASILICON OR ALUMINASILICON OR ALUMINASILICON OR ALUMINASILICON OR ALUMINA
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
25,000 Å MINIMUM GOLD25,000 Å MINIMUM GOLD25,000 Å MINIMUM GOLD25,000 Å MINIMUM GOLD25,000 Å MINIMUM GOLD
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE ATTTTTTTTTTACHACHACHACHACH

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
TTTTT.C.R..C.R..C.R..C.R..C.R.
NOISENOISENOISENOISENOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATING TO 70°CTING TO 70°CTING TO 70°CTING TO 70°CTING TO 70°C
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMPHIGH TEMPHIGH TEMPHIGH TEMPHIGH TEMP. EXPOSURE. EXPOSURE. EXPOSURE. EXPOSURE. EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMPTING TEMPTING TEMPTING TEMPTING TEMP. RANGE. RANGE. RANGE. RANGE. RANGE

240240240240240ΩΩΩΩΩ TOT TOT TOT TOT TOTALALALALAL
(SIX RESISTIVE ELEMENTS, 10(SIX RESISTIVE ELEMENTS, 10(SIX RESISTIVE ELEMENTS, 10(SIX RESISTIVE ELEMENTS, 10(SIX RESISTIVE ELEMENTS, 10ΩΩΩΩΩ, 10, 10, 10, 10, 10Ω, Ω, Ω, Ω, Ω, 2020202020Ω, Ω, Ω, Ω, Ω, 5050505050Ω, Ω, Ω, Ω, Ω, 5050505050Ω, Ω, Ω, Ω, Ω, AND 100AND 100AND 100AND 100AND 100Ω)Ω)Ω)Ω)Ω)
5% OR 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5% OR 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5% OR 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5% OR 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5% OR 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
-20dB MAX-20dB MAX-20dB MAX-20dB MAX-20dB MAX
125mW125mW125mW125mW125mW
100V MAX100V MAX100V MAX100V MAX100V MAX
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

MSMTMSMTMSMTMSMTMSMT XXXXX

5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

GB =GB =GB =GB =GB =
G =G =G =G =G =

Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR

XXXXX

5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:5-Digit Number:
1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are1st 4 Digits Are

SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

AluminaAluminaAluminaAluminaAlumina
SiliconSiliconSiliconSiliconSilicon

A =A =A =A =A =
S =S =S =S =S =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: MSMT 116AMSMT 116AMSMT 116AMSMT 116AMSMT 116ATTTTT-240R0J-GB = 240-240R0J-GB = 240-240R0J-GB = 240-240R0J-GB = 240-240R0J-GB = 240ΩΩΩΩΩ, ±5%, ±5%, ±5%, ±5%, ±5%
Alumina Substrate, Gold Backside.Alumina Substrate, Gold Backside.Alumina Substrate, Gold Backside.Alumina Substrate, Gold Backside.Alumina Substrate, Gold Backside.

116116116116116

Consult Sales for other values / configurationsConsult Sales for other values / configurationsConsult Sales for other values / configurationsConsult Sales for other values / configurationsConsult Sales for other values / configurations

TTTTT

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

T =T =T =T =T =
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

0.060"

0.020"



THIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTI-TTI-TTI-TTI-TTI-TAP  RESIS-AP  RESIS-AP  RESIS-AP  RESIS-AP  RESIS-
TORSTORSTORSTORSTORS

DCN TF 113-G-0306DCN TF 113-G-0306DCN TF 113-G-0306DCN TF 113-G-0306DCN TF 113-G-0306

MSMT 117 SERIESMSMT 117 SERIESMSMT 117 SERIESMSMT 117 SERIESMSMT 117 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")0.030" x 0.030"  x 0.010" (±0.003")
SILICONSILICONSILICONSILICONSILICON
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATE STTE STTE STTE STTE STANDARDANDARDANDARDANDARDANDARD
GOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE ATTTTTTTTTTACHACHACHACHACH

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

OTHER VALUES AVAILABLE,OTHER VALUES AVAILABLE,OTHER VALUES AVAILABLE,OTHER VALUES AVAILABLE,OTHER VALUES AVAILABLE,
PLEASE CONSULT SALESPLEASE CONSULT SALESPLEASE CONSULT SALESPLEASE CONSULT SALESPLEASE CONSULT SALES

8080808080Ω − Ω − Ω − Ω − Ω − 160K160K160K160K160KΩΩΩΩΩ

(THE SEVEN RESISTORS BETWEEN PADS 1 AND 8 ARE EACH 12.5% OF(THE SEVEN RESISTORS BETWEEN PADS 1 AND 8 ARE EACH 12.5% OF(THE SEVEN RESISTORS BETWEEN PADS 1 AND 8 ARE EACH 12.5% OF(THE SEVEN RESISTORS BETWEEN PADS 1 AND 8 ARE EACH 12.5% OF(THE SEVEN RESISTORS BETWEEN PADS 1 AND 8 ARE EACH 12.5% OF
THE TOTTHE TOTTHE TOTTHE TOTTHE TOTAL RESISTAL RESISTAL RESISTAL RESISTAL RESISTANCE VANCE VANCE VANCE VANCE VALUE; THE FIVE RESISTORS BETWEEN PALUE; THE FIVE RESISTORS BETWEEN PALUE; THE FIVE RESISTORS BETWEEN PALUE; THE FIVE RESISTORS BETWEEN PALUE; THE FIVE RESISTORS BETWEEN PADSADSADSADSADS
8 AND 13 ARE EACH 2.5% OF THE TOT8 AND 13 ARE EACH 2.5% OF THE TOT8 AND 13 ARE EACH 2.5% OF THE TOT8 AND 13 ARE EACH 2.5% OF THE TOT8 AND 13 ARE EACH 2.5% OF THE TOTAL RESISTAL RESISTAL RESISTAL RESISTAL RESISTANCE VANCE VANCE VANCE VANCE VALUE.)ALUE.)ALUE.)ALUE.)ALUE.)

MSMT XXXMSMT XXXMSMT XXXMSMT XXXMSMT XXX XXXXX

5%5%5%5%5%
10%10%10%10%10%

OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

E =E =E =E =E =

GB =GB =GB =GB =GB =
G =G =G =G =G =

AluminumAluminumAluminumAluminumAluminum
Bond PadsBond PadsBond PadsBond PadsBond Pads
Gold BacksideGold BacksideGold BacksideGold BacksideGold Backside
Gold BondGold BondGold BondGold BondGold Bond
PadsPadsPadsPadsPads

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st5-Digit Number: 1st
 4 Digits Are Significant 4 Digits Are Significant 4 Digits Are Significant 4 Digits Are Significant 4 Digits Are Significant

With "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As DecimalWith "R" As Decimal
Point When Required.Point When Required.Point When Required.Point When Required.Point When Required.
5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents5th Digit Represents

Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.Number of Zeros.

117 / 125 COMMON SERIES DA117 / 125 COMMON SERIES DA117 / 125 COMMON SERIES DA117 / 125 COMMON SERIES DA117 / 125 COMMON SERIES DATTTTTAAAAA
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE

5%, 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5%, 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5%, 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5%, 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)5%, 10% (APPLIES TO INDIVIDUAL RESISTIVE ELEMENTS)
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARDANDARDANDARDANDARDANDARD
-30dB MAX-30dB MAX-30dB MAX-30dB MAX-30dB MAX
250 mW MAX. (70°C DERA250 mW MAX. (70°C DERA250 mW MAX. (70°C DERA250 mW MAX. (70°C DERA250 mW MAX. (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE22222/R/R/R/R/R
100V MAX100V MAX100V MAX100V MAX100V MAX
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R:R/R:R/R:R/R:R/R:      ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 100% POWER100% POWER100% POWER100% POWER100% POWER,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C°C TO +125°C

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: MSMT 125-550R0K-G = 125 Series, 550MSMT 125-550R0K-G = 125 Series, 550MSMT 125-550R0K-G = 125 Series, 550MSMT 125-550R0K-G = 125 Series, 550MSMT 125-550R0K-G = 125 Series, 550Ω Ω Ω Ω Ω TTTTTotal Res. Votal Res. Votal Res. Votal Res. Votal Res. Value,alue,alue,alue,alue,
±10% T±10% T±10% T±10% T±10% Tol., Gold Bond Pads Bare Backsideol., Gold Bond Pads Bare Backsideol., Gold Bond Pads Bare Backsideol., Gold Bond Pads Bare Backsideol., Gold Bond Pads Bare Backside

MSMT 125 SERIESMSMT 125 SERIESMSMT 125 SERIESMSMT 125 SERIESMSMT 125 SERIES
MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

SIZESIZESIZESIZESIZE
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BOND PADSBOND PADSBOND PADSBOND PADSBOND PADS
BACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACEBACKSIDE SURFACE

0.034" x 0.034"  x 0.010" (±0.003")0.034" x 0.034"  x 0.010" (±0.003")0.034" x 0.034"  x 0.010" (±0.003")0.034" x 0.034"  x 0.010" (±0.003")0.034" x 0.034"  x 0.010" (±0.003")
SILICONSILICONSILICONSILICONSILICON
TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL25,000 Å MINIMUM GOLD; ALUMINUM OPTIONAL
BARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRABARE SUBSTRATETETETETE
GOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITGOLD BACK OPTIONAL. SUITABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE AABLE FOR EUTECTIC DIE ATTTTTTTTTTACHACHACHACHACH

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE 550550550550550Ω Ω Ω Ω Ω - 275K- 275K- 275K- 275K- 275KΩΩΩΩΩ

117117117117117
125125125125125

TOTTOTTOTTOTTOTAL RESISTAL RESISTAL RESISTAL RESISTAL RESISTANCEANCEANCEANCEANCE TOTTOTTOTTOTTOTAL RESISTAL RESISTAL RESISTAL RESISTAL RESISTANCEANCEANCEANCEANCE

OTHER VOTHER VOTHER VOTHER VOTHER VALUES AALUES AALUES AALUES AALUES AVVVVVAILABLE, PLEASE CONSULAILABLE, PLEASE CONSULAILABLE, PLEASE CONSULAILABLE, PLEASE CONSULAILABLE, PLEASE CONSULT SALEST SALEST SALEST SALEST SALES

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE

XXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

XXXXX

SiliconSiliconSiliconSiliconSiliconS =S =S =S =S = TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

T =T =T =T =T =

110110110110110 1 11 11 11 11 1
1st 10 Resistors =1st 10 Resistors =1st 10 Resistors =1st 10 Resistors =1st 10 Resistors = 2nd 10 Resistors =2nd 10 Resistors =2nd 10 Resistors =2nd 10 Resistors =2nd 10 Resistors =
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M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

THIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTHIN   FILM  MULTI-TTI-TTI-TTI-TTI-TAP  RESISTORSAP  RESISTORSAP  RESISTORSAP  RESISTORSAP  RESISTORS

0.030"

0.030"

Pad 1

0.034"

0.034"

Pad 1



PPPPPACKAGED  RESISTORSACKAGED  RESISTORSACKAGED  RESISTORSACKAGED  RESISTORSACKAGED  RESISTORS

RSMT Series ~ Surface Mount Resistor ChipsRSMT Series ~ Surface Mount Resistor ChipsRSMT Series ~ Surface Mount Resistor ChipsRSMT Series ~ Surface Mount Resistor ChipsRSMT Series ~ Surface Mount Resistor Chips
RSMT 23 Series ~ Surface Mount Resistor ChipsRSMT 23 Series ~ Surface Mount Resistor ChipsRSMT 23 Series ~ Surface Mount Resistor ChipsRSMT 23 Series ~ Surface Mount Resistor ChipsRSMT 23 Series ~ Surface Mount Resistor Chips
RSMA Series ~ Surface Mount Resistor NetworksRSMA Series ~ Surface Mount Resistor NetworksRSMA Series ~ Surface Mount Resistor NetworksRSMA Series ~ Surface Mount Resistor NetworksRSMA Series ~ Surface Mount Resistor Networks
RSMA ~ SchematicsRSMA ~ SchematicsRSMA ~ SchematicsRSMA ~ SchematicsRSMA ~ Schematics

NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION: NEXT SECTION:    JUMPERS, KITS & SUBSTRA   JUMPERS, KITS & SUBSTRA   JUMPERS, KITS & SUBSTRA   JUMPERS, KITS & SUBSTRA   JUMPERS, KITS & SUBSTRATESTESTESTESTES

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRA   NETWORKS & ARRAYSYSYSYSYS
M I N I - S Y S T E M S ,  I N C .

THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

DCN TF 154-A-0306DCN TF 154-A-0306DCN TF 154-A-0306DCN TF 154-A-0306DCN TF 154-A-0306
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MINI-SMMINI-SMMINI-SMMINI-SMMINI-SMTTTTTTTTTTMMMMM RSMT SERIES RESISTORS RSMT SERIES RESISTORS RSMT SERIES RESISTORS RSMT SERIES RESISTORS RSMT SERIES RESISTORS

THIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORS

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZE:   0505SIZE:   0505SIZE:   0505SIZE:   0505SIZE:   0505
             0805             0805             0805             0805             0805
             1206             1206             1206             1206             1206
             0603             0603             0603             0603             0603
SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BONDING MABONDING MABONDING MABONDING MABONDING MATERIALTERIALTERIALTERIALTERIAL
BOND PBOND PBOND PBOND PBOND PAD SIZEAD SIZEAD SIZEAD SIZEAD SIZE

     0505     0505     0505     0505     0505
          0805          0805          0805          0805          0805

     1206     1206     1206     1206     1206
          0603          0603          0603          0603          0603

0.050" x 0.050" (±0.003") x 0.050" NOM.0.050" x 0.050" (±0.003") x 0.050" NOM.0.050" x 0.050" (±0.003") x 0.050" NOM.0.050" x 0.050" (±0.003") x 0.050" NOM.0.050" x 0.050" (±0.003") x 0.050" NOM.
0.080" x 0.050" (±0.003") x 0.050" NOM.0.080" x 0.050" (±0.003") x 0.050" NOM.0.080" x 0.050" (±0.003") x 0.050" NOM.0.080" x 0.050" (±0.003") x 0.050" NOM.0.080" x 0.050" (±0.003") x 0.050" NOM.
0.120" x 0.060" (±0.003") x 0.050" NOM.0.120" x 0.060" (±0.003") x 0.050" NOM.0.120" x 0.060" (±0.003") x 0.050" NOM.0.120" x 0.060" (±0.003") x 0.050" NOM.0.120" x 0.060" (±0.003") x 0.050" NOM.
0.060" x 0.030" (±0.003") x 0.050" NOM.0.060" x 0.030" (±0.003") x 0.050" NOM.0.060" x 0.030" (±0.003") x 0.050" NOM.0.060" x 0.030" (±0.003") x 0.050" NOM.0.060" x 0.030" (±0.003") x 0.050" NOM.
ALUMINAALUMINAALUMINAALUMINAALUMINA
PROPRIETPROPRIETPROPRIETPROPRIETPROPRIETARYARYARYARYARY
PALLADIUM SILVER OR SOLDER, GOLD OPTIONALPALLADIUM SILVER OR SOLDER, GOLD OPTIONALPALLADIUM SILVER OR SOLDER, GOLD OPTIONALPALLADIUM SILVER OR SOLDER, GOLD OPTIONALPALLADIUM SILVER OR SOLDER, GOLD OPTIONAL

0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"
0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"0.015" x 0.050" ±0.005"
0.020" x 0.060" ±0.005"0.020" x 0.060" ±0.005"0.020" x 0.060" ±0.005"0.020" x 0.060" ±0.005"0.020" x 0.060" ±0.005"
0.010" x 0.030" ±0.005"0.010" x 0.030" ±0.005"0.010" x 0.030" ±0.005"0.010" x 0.030" ±0.005"0.010" x 0.030" ±0.005"

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

11111ΩΩΩΩΩ TO 50M TO 50M TO 50M TO 50M TO 50MΩΩΩΩΩ
50M50M50M50M50MΩΩΩΩΩ TO 100M TO 100M TO 100M TO 100M TO 100MΩΩΩΩΩ

11111ΩΩΩΩΩ TO 100M TO 100M TO 100M TO 100M TO 100MΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°C
±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C STANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°C

RSMT XRSMT XRSMT XRSMT XRSMT X XXXXX

0.05%**0.05%**0.05%**0.05%**0.05%**
0.1%**0.1%**0.1%**0.1%**0.1%**
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
T =T =T =T =T =

T3 =T3 =T3 =T3 =T3 =

U =U =U =U =U =
TR =TR =TR =TR =TR =
PS =PS =PS =PS =PS =

G =G =G =G =G =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C**±25ppm/°C**±25ppm/°C**±25ppm/°C**±25ppm/°C**
±10ppm/°C**±10ppm/°C**±10ppm/°C**±10ppm/°C**±10ppm/°C**
±5ppm/°C**±5ppm/°C**±5ppm/°C**±5ppm/°C**±5ppm/°C**
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
SolderSolderSolderSolderSolder
TTTTTerminationserminationserminationserminationserminations
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder
TTTTTerminationserminationserminationserminationserminations
UntinnedUntinnedUntinnedUntinnedUntinned
TTTTTape & Reel*ape & Reel*ape & Reel*ape & Reel*ape & Reel*
Pd Silver BondPd Silver BondPd Silver BondPd Silver BondPd Silver Bond
PadsPadsPadsPadsPads
Gold Bond PadsGold Bond PadsGold Bond PadsGold Bond PadsGold Bond Pads

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

PPPPP

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

AAAAA

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
 10 10 10 10 101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE²/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

AluminaAluminaAluminaAluminaAluminaA =A =A =A =A = ProprietaryProprietaryProprietaryProprietaryProprietaryP =P =P =P =P =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: RSMT 1 AP-50003B-CT = 0505, 5MRSMT 1 AP-50003B-CT = 0505, 5MRSMT 1 AP-50003B-CT = 0505, 5MRSMT 1 AP-50003B-CT = 0505, 5MRSMT 1 AP-50003B-CT = 0505, 5MΩΩΩΩΩ, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% Tol., 10ppm/°C withol., 10ppm/°C withol., 10ppm/°C withol., 10ppm/°C withol., 10ppm/°C with
Solder TSolder TSolder TSolder TSolder Termination.ermination.ermination.ermination.ermination.

1:(0505)1:(0505)1:(0505)1:(0505)1:(0505)
2:(1206)2:(1206)2:(1206)2:(1206)2:(1206)
3:(0805)3:(0805)3:(0805)3:(0805)3:(0805)
4:(0603)4:(0603)4:(0603)4:(0603)4:(0603)

MINI-SMTMINI-SMTMINI-SMTMINI-SMTMINI-SMTTMTMTMTMTM thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1ΩΩΩΩΩ through 100M through 100M through 100M through 100M through 100MΩ. Ω. Ω. Ω. Ω. TTTTT.C.R.'s to.C.R.'s to.C.R.'s to.C.R.'s to.C.R.'s to
±5ppm/°C - and absolute tolerances to 0.05%. Available in 0505, 0805, 1206 and 0603 sizes, these resistors±5ppm/°C - and absolute tolerances to 0.05%. Available in 0505, 0805, 1206 and 0603 sizes, these resistors±5ppm/°C - and absolute tolerances to 0.05%. Available in 0505, 0805, 1206 and 0603 sizes, these resistors±5ppm/°C - and absolute tolerances to 0.05%. Available in 0505, 0805, 1206 and 0603 sizes, these resistors±5ppm/°C - and absolute tolerances to 0.05%. Available in 0505, 0805, 1206 and 0603 sizes, these resistors
provide proven thin film performance in a surface mount solderable style.provide proven thin film performance in a surface mount solderable style.provide proven thin film performance in a surface mount solderable style.provide proven thin film performance in a surface mount solderable style.provide proven thin film performance in a surface mount solderable style.

SERIESSERIESSERIESSERIESSERIES

  * CONSUL  * CONSUL  * CONSUL  * CONSUL  * CONSULT SALES FOR AT SALES FOR AT SALES FOR AT SALES FOR AT SALES FOR AVVVVVAILABILITYAILABILITYAILABILITYAILABILITYAILABILITY
** VALUE DEPENDENT** VALUE DEPENDENT** VALUE DEPENDENT** VALUE DEPENDENT** VALUE DEPENDENT
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DCN TF 134-C-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
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MINI-SMMINI-SMMINI-SMMINI-SMMINI-SMTTTTTTTTTTMMMMM RSMT RSMT RSMT RSMT RSMT-23 SERIES RESISTOR-23 SERIES RESISTOR-23 SERIES RESISTOR-23 SERIES RESISTOR-23 SERIES RESISTOR

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SIZE:SIZE:SIZE:SIZE:SIZE: RSMT(23) RSMT(23) RSMT(23) RSMT(23) RSMT(23)

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
RESISTORRESISTORRESISTORRESISTORRESISTOR
BONDING MABONDING MABONDING MABONDING MABONDING MATERIALTERIALTERIALTERIALTERIAL
BOND PAD SIZE (23)BOND PAD SIZE (23)BOND PAD SIZE (23)BOND PAD SIZE (23)BOND PAD SIZE (23)

0.112" x 0.090" (±0.005") x 0.050"MAX NOM.0.112" x 0.090" (±0.005") x 0.050"MAX NOM.0.112" x 0.090" (±0.005") x 0.050"MAX NOM.0.112" x 0.090" (±0.005") x 0.050"MAX NOM.0.112" x 0.090" (±0.005") x 0.050"MAX NOM.

ALUMINAALUMINAALUMINAALUMINAALUMINA
PROPRIETPROPRIETPROPRIETPROPRIETPROPRIETARYARYARYARYARY
GOLD OR SOLDER,  PALLADIUM SILVER OPTIONALGOLD OR SOLDER,  PALLADIUM SILVER OPTIONALGOLD OR SOLDER,  PALLADIUM SILVER OPTIONALGOLD OR SOLDER,  PALLADIUM SILVER OPTIONALGOLD OR SOLDER,  PALLADIUM SILVER OPTIONAL
0.018" x 0.020" ±0.003"0.018" x 0.020" ±0.003"0.018" x 0.020" ±0.003"0.018" x 0.020" ±0.003"0.018" x 0.020" ±0.003"

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE
TOLERANCESTOLERANCESTOLERANCESTOLERANCESTOLERANCES
TTTTT.C.R..C.R..C.R..C.R..C.R.

11111ΩΩΩΩΩ TO 50M TO 50M TO 50M TO 50M TO 50MΩΩΩΩΩ
50M50M50M50M50MΩΩΩΩΩ TO 500M TO 500M TO 500M TO 500M TO 500MΩΩΩΩΩ

11111ΩΩΩΩΩ TO 500M TO 500M TO 500M TO 500M TO 500MΩΩΩΩΩ
0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE0.1%, 0.5%, 1%, 2%, 5%, 10%:  TO 0.05% AVAILABLE

±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°CANDARD:  OPTIONAL TO ±5ppm/°C
±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C ST±300ppm/°C STANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°CANDARD:  OPTIONAL TO ±100ppm/°C

RSMT 23RSMT 23RSMT 23RSMT 23RSMT 23 XXXXX

0.05%**0.05%**0.05%**0.05%**0.05%**
0.1%**0.1%**0.1%**0.1%**0.1%**
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE OHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUEOHMIC VALUE
R1 / R2R1 / R2R1 / R2R1 / R2R1 / R2

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
Q =Q =Q =Q =Q =
B =B =B =B =B =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
T =T =T =T =T =

T3 =T3 =T3 =T3 =T3 =

U =U =U =U =U =
TR =TR =TR =TR =TR =
PS =PS =PS =PS =PS =

G =G =G =G =G =
RA =RA =RA =RA =RA =
RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RE =RE =RE =RE =RE =
RD =RD =RD =RD =RD =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C**±25ppm/°C**±25ppm/°C**±25ppm/°C**±25ppm/°C**
±10ppm/°C**±10ppm/°C**±10ppm/°C**±10ppm/°C**±10ppm/°C**
±5ppm/°C**±5ppm/°C**±5ppm/°C**±5ppm/°C**±5ppm/°C**
±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C±100ppm/°C
SolderSolderSolderSolderSolder
TTTTTerminationserminationserminationserminationserminations
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder
TTTTTerminationserminationserminationserminationserminations
UntinnedUntinnedUntinnedUntinnedUntinned
TTTTTape & Reel*ape & Reel*ape & Reel*ape & Reel*ape & Reel*
Pd Silver BondPd Silver BondPd Silver BondPd Silver BondPd Silver Bond
PadsPadsPadsPadsPads
Gold Bond PadsGold Bond PadsGold Bond PadsGold Bond PadsGold Bond Pads
±0.01% RA±0.01% RA±0.01% RA±0.01% RA±0.01% RATIOTIOTIOTIOTIO
±0.05% RA±0.05% RA±0.05% RA±0.05% RA±0.05% RATIOTIOTIOTIOTIO
±0.1% RA±0.1% RA±0.1% RA±0.1% RA±0.1% RATIOTIOTIOTIOTIO
±0.25%RA±0.25%RA±0.25%RA±0.25%RA±0.25%RATIOTIOTIOTIOTIO
±0.5% RA±0.5% RA±0.5% RA±0.5% RA±0.5% RATIOTIOTIOTIOTIO

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION
DESIGNADESIGNADESIGNADESIGNADESIGNATORTORTORTORTOR
(If Required)(If Required)(If Required)(If Required)(If Required)

PPPPP

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE
FILMFILMFILMFILMFILM

AAAAA

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.

SERIES DASERIES DASERIES DASERIES DASERIES DATTTTTAAAAA
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE

DIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWNDIELECTRIC BREAKDOWN
INSULAINSULAINSULAINSULAINSULATION RESISTTION RESISTTION RESISTTION RESISTTION RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY
OPERAOPERAOPERAOPERAOPERATING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGETING TEMP RANGE

101101101101101ΩΩΩΩΩ TO 250K TO 250K TO 250K TO 250K TO 250KΩΩΩΩΩ: -40dB: -40dB: -40dB: -40dB: -40dB
≤≤≤≤≤ 100 100 100 100 100ΩΩΩΩΩ, , , , , ≥ ≥ ≥ ≥ ≥  250K250K250K250K250KΩΩΩΩΩ: -30dB: -30dB: -30dB: -30dB: -30dB
400 V MIN.400 V MIN.400 V MIN.400 V MIN.400 V MIN.
10101010101212121212Ω Ω Ω Ω Ω MIN.MIN.MIN.MIN.MIN.
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERA250 mW (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P =Y TO 150°C) P = EEEEE²/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°1000 HRS., 70°C, C, C, C, C, 121212121255555mWmWmWmWmW,,,,, ± ± ± ± ±0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. 0.5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
-5-5-5-5-555555°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C°C TO +150°C

AluminaAluminaAluminaAluminaAluminaA =A =A =A =A = ProprietaryProprietaryProprietaryProprietaryProprietaryP =P =P =P =P =

XXXXX/XXXXXXXXXX/XXXXXXXXXX/XXXXXXXXXX/XXXXXXXXXX/XXXXX

EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES:EXAMPLES: RSMT 23 AP-50003B-CT = 0505, 5MRSMT 23 AP-50003B-CT = 0505, 5MRSMT 23 AP-50003B-CT = 0505, 5MRSMT 23 AP-50003B-CT = 0505, 5MRSMT 23 AP-50003B-CT = 0505, 5MΩΩΩΩΩ, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% T, ±0.1% Tol., ±10ppm/°C withol., ±10ppm/°C withol., ±10ppm/°C withol., ±10ppm/°C withol., ±10ppm/°C with
Solder TSolder TSolder TSolder TSolder Termination.ermination.ermination.ermination.ermination.

(23): 0.112x(23): 0.112x(23): 0.112x(23): 0.112x(23): 0.112x
0.090x0.0500.090x0.0500.090x0.0500.090x0.0500.090x0.050

MINI-SMTMINI-SMTMINI-SMTMINI-SMTMINI-SMT-23-23-23-23-23TMTMTMTMTM thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1 thin film resistors offer maximum benefits in ohmic value ranges from 1ΩΩΩΩΩ through 500M through 500M through 500M through 500M through 500MΩ.Ω.Ω.Ω.Ω.
TTTTT.C.R.'s to ±5ppm/°C - and absolute tolerances to 0.05%. These packaged resistors provide proven thin.C.R.'s to ±5ppm/°C - and absolute tolerances to 0.05%. These packaged resistors provide proven thin.C.R.'s to ±5ppm/°C - and absolute tolerances to 0.05%. These packaged resistors provide proven thin.C.R.'s to ±5ppm/°C - and absolute tolerances to 0.05%. These packaged resistors provide proven thin.C.R.'s to ±5ppm/°C - and absolute tolerances to 0.05%. These packaged resistors provide proven thin
film performance in a surface mount solderable style.film performance in a surface mount solderable style.film performance in a surface mount solderable style.film performance in a surface mount solderable style.film performance in a surface mount solderable style.

SERIESSERIESSERIESSERIESSERIES

  *CONSUL  *CONSUL  *CONSUL  *CONSUL  *CONSULT SALES FOR AT SALES FOR AT SALES FOR AT SALES FOR AT SALES FOR AVVVVVAILABILITYAILABILITYAILABILITYAILABILITYAILABILITY
**VALUE DEPENDENT**VALUE DEPENDENT**VALUE DEPENDENT**VALUE DEPENDENT**VALUE DEPENDENT

RSMTRSMTRSMTRSMTRSMT-23-23-23-23-23
(23:) Direct Replacement for SOT-23

THIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORSTHIN   FILM   SURFACE   MOUNT   RESISTORS
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0.090

0.112

R1 R2
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A

D E

G

C

F
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Low Moisture Absorbtion
Epoxy Encapsulant

Alumina Substrate
Palladium Silver,

 or Optional Solder
Terminations

Pin 1

25 25
15 ± 2 15 ± 2

45 45
25 25

50 ± 5 50 ± 5

8 LEAD 14 LEAD
150 ± 5 150 ± 5
150 ± 5 175 ± 5

10 10

ALL DIMENSIONS IN MILS

A
B
C
D
E
F
G
H

RSMA25

25
15 ± 2

45
25

50 ± 5

16 LEAD
150 ± 5
200 ± 5

10

50 50
15 ± 2 15 ± 2

45 45
30 30

50 ± 5 50 ± 5

8 LEAD 14 LEAD
240 ± 5 240 ± 5
190 ± 5 340 ± 5

35 35

ALL DIMENSIONS IN MILS

A
B
C
D
E
F
G
H

RSMA50

50
15 ± 2

45
30

50 ± 5

16 LEAD
240 ± 5
390 ± 5

35

Pin 1

RSMA RSMA RSMA RSMA RSMA  Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks

MINI  SURFMINI  SURFMINI  SURFMINI  SURFMINI  SURFACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKS

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

PACKAGE STYLEPACKAGE STYLEPACKAGE STYLEPACKAGE STYLEPACKAGE STYLE
PPPPPACKAGE CONFIGURAACKAGE CONFIGURAACKAGE CONFIGURAACKAGE CONFIGURAACKAGE CONFIGURATIONTIONTIONTIONTION
LEAD PITCHLEAD PITCHLEAD PITCHLEAD PITCHLEAD PITCH
LEAD MALEAD MALEAD MALEAD MALEAD MATERIALTERIALTERIALTERIALTERIAL

SMTSMTSMTSMTSMT, EPOXY COA, EPOXY COA, EPOXY COA, EPOXY COA, EPOXY COATEDTEDTEDTEDTED
8, 14 OR 16 LEADS8, 14 OR 16 LEADS8, 14 OR 16 LEADS8, 14 OR 16 LEADS8, 14 OR 16 LEADS
25 or 50 MILS25 or 50 MILS25 or 50 MILS25 or 50 MILS25 or 50 MILS
PALLADIUM SILVER OR SOLDER TINNEDPALLADIUM SILVER OR SOLDER TINNEDPALLADIUM SILVER OR SOLDER TINNEDPALLADIUM SILVER OR SOLDER TINNEDPALLADIUM SILVER OR SOLDER TINNED

RESISTRESISTRESISTRESISTRESISTANCE RANGEANCE RANGEANCE RANGEANCE RANGEANCE RANGE

TTTTT.C.R..C.R..C.R..C.R..C.R.
TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING
ABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCEABSOLUTE TOLERANCE
RARARARARATIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCETIO TOLERANCE
CURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISECURRENT NOISE
OPERAOPERAOPERAOPERAOPERATING VOLTING VOLTING VOLTING VOLTING VOLTTTTTAGEAGEAGEAGEAGE
POWER RAPOWER RAPOWER RAPOWER RAPOWER RATINGTINGTINGTINGTING
PACKAGE POWERPACKAGE POWERPACKAGE POWERPACKAGE POWERPACKAGE POWER
SHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOADSHORT TERM OVERLOAD
HIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSUREHIGH TEMP EXPOSURE
THERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCKTHERMAL SHOCK
MOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTMOISTURE RESISTANCEANCEANCEANCEANCE
OPERAOPERAOPERAOPERAOPERATING TEMPTING TEMPTING TEMPTING TEMPTING TEMP. RANGE. RANGE. RANGE. RANGE. RANGE
STSTSTSTSTABILITYABILITYABILITYABILITYABILITY

1010101010ΩΩΩΩΩ TO 1M TO 1M TO 1M TO 1M TO 1MΩΩΩΩΩ; RESISTOR ELEMENTS; RESISTOR ELEMENTS; RESISTOR ELEMENTS; RESISTOR ELEMENTS; RESISTOR ELEMENTS
TO 100MTO 100MTO 100MTO 100MTO 100MΩΩΩΩΩ A A A A AVVVVVAILABLE. CONSULAILABLE. CONSULAILABLE. CONSULAILABLE. CONSULAILABLE. CONSULT SALEST SALEST SALEST SALEST SALES
±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C ST±150ppm/°C STANDARD; TO ±5ppm/°C AANDARD; TO ±5ppm/°C AANDARD; TO ±5ppm/°C AANDARD; TO ±5ppm/°C AANDARD; TO ±5ppm/°C AVVVVVAILABLE; VAILABLE; VAILABLE; VAILABLE; VAILABLE; VALUE DEPENDENTALUE DEPENDENTALUE DEPENDENTALUE DEPENDENTALUE DEPENDENT
±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C ST±2ppm/°C STANDARD; TO ±1ppm/°C AANDARD; TO ±1ppm/°C AANDARD; TO ±1ppm/°C AANDARD; TO ±1ppm/°C AANDARD; TO ±1ppm/°C AVVVVVAILABLEAILABLEAILABLEAILABLEAILABLE
0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%; VALUE DEPENDENT0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%; VALUE DEPENDENT0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%; VALUE DEPENDENT0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%; VALUE DEPENDENT0.05%, 0.1%, 0.25%, 0.5%, 1%, 2%, 5%, 10%; VALUE DEPENDENT
±1% ST±1% ST±1% ST±1% ST±1% STANDARD; AANDARD; AANDARD; AANDARD; AANDARD; AVVVVVAILABLE TO ±0.05%; VAILABLE TO ±0.05%; VAILABLE TO ±0.05%; VAILABLE TO ±0.05%; VAILABLE TO ±0.05%; VALUE DEPENDENTALUE DEPENDENTALUE DEPENDENTALUE DEPENDENTALUE DEPENDENT
<-30dB TYPICAL<-30dB TYPICAL<-30dB TYPICAL<-30dB TYPICAL<-30dB TYPICAL
100 V MAX.100 V MAX.100 V MAX.100 V MAX.100 V MAX.
50 mW/RESISTOR (70°C DERA50 mW/RESISTOR (70°C DERA50 mW/RESISTOR (70°C DERA50 mW/RESISTOR (70°C DERA50 mW/RESISTOR (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=E22222/R/R/R/R/R
400 mW* (70°C DERA400 mW* (70°C DERA400 mW* (70°C DERA400 mW* (70°C DERA400 mW* (70°C DERATED LINEARLTED LINEARLTED LINEARLTED LINEARLTED LINEARLY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=EY TO 150°C); P=E22222/R/R/R/R/R
5X RA5X RA5X RA5X RA5X RATED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25TED POWER, 25°°°°°C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC.,C, 5 SEC., ± ± ± ± ±0.0.0.0.0.222225% MAX. 5% MAX. 5% MAX. 5% MAX. 5% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±150°C, 100 HRS., ±0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. 0.25% MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.0303030303% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
MIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107FMIL-STD 202, METHOD 107F, ±, ±, ±, ±, ±0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.0.25% MAX.     ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL0.1% MSI TYPICAL
MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±MIL-STD 202, METHOD 106, ±0.0.0.0.0.55555% MAX. % MAX. % MAX. % MAX. % MAX. ∆∆∆∆∆R/R: R/R: R/R: R/R: R/R: ±±±±±0.0.0.0.0.11111% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL% MSI TYPICAL
-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C-55°C TO +150°C
1000 HRS., 70°C, 100% POWER, ±0.5% MAX 1000 HRS., 70°C, 100% POWER, ±0.5% MAX 1000 HRS., 70°C, 100% POWER, ±0.5% MAX 1000 HRS., 70°C, 100% POWER, ±0.5% MAX 1000 HRS., 70°C, 100% POWER, ±0.5% MAX ∆∆∆∆∆R/RR/RR/RR/RR/R; ±0.1% MSI TYPICAL; ±0.1% MSI TYPICAL; ±0.1% MSI TYPICAL; ±0.1% MSI TYPICAL; ±0.1% MSI TYPICAL

DIMENSIONSDIMENSIONSDIMENSIONSDIMENSIONSDIMENSIONS

RSMA Style mini-SMT thin film resistor networks. They feature Mini-Systems' exceptional electricalRSMA Style mini-SMT thin film resistor networks. They feature Mini-Systems' exceptional electricalRSMA Style mini-SMT thin film resistor networks. They feature Mini-Systems' exceptional electricalRSMA Style mini-SMT thin film resistor networks. They feature Mini-Systems' exceptional electricalRSMA Style mini-SMT thin film resistor networks. They feature Mini-Systems' exceptional electrical
characteristics and are available in 8, 14 and 16 lead configurations.characteristics and are available in 8, 14 and 16 lead configurations.characteristics and are available in 8, 14 and 16 lead configurations.characteristics and are available in 8, 14 and 16 lead configurations.characteristics and are available in 8, 14 and 16 lead configurations.

SHOWN ABOVE IS RSMA50-16 or RSMA25-16SHOWN ABOVE IS RSMA50-16 or RSMA25-16SHOWN ABOVE IS RSMA50-16 or RSMA25-16SHOWN ABOVE IS RSMA50-16 or RSMA25-16SHOWN ABOVE IS RSMA50-16 or RSMA25-16

Consult Sales For Custom Configurations.Consult Sales For Custom Configurations.Consult Sales For Custom Configurations.Consult Sales For Custom Configurations.Consult Sales For Custom Configurations.
*Package Power for (8) Resistors.*Package Power for (8) Resistors.*Package Power for (8) Resistors.*Package Power for (8) Resistors.*Package Power for (8) Resistors.
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RSMA RSMA RSMA RSMA RSMA  Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks Mini-Surface Mount Resistor Networks

MINI  SURFMINI  SURFMINI  SURFMINI  SURFMINI  SURFACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKSACE  MOUNT  NETWORKS

SCHEMASCHEMASCHEMASCHEMASCHEMATICSTICSTICSTICSTICS

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION
RSMAXXRSMAXXRSMAXXRSMAXXRSMAXX XXXXX

0.05%0.05%0.05%0.05%0.05%
0.1%0.1%0.1%0.1%0.1%
0.25%0.25%0.25%0.25%0.25%
0.5%0.5%0.5%0.5%0.5%
1%1%1%1%1%
2%2%2%2%2%
5%5%5%5%5%
10%10%10%10%10%

#LEADS#LEADS#LEADS#LEADS#LEADS VALUE/VALUE/VALUE/VALUE/VALUE/
RESISTORRESISTORRESISTORRESISTORRESISTOR

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE

Q =Q =Q =Q =Q =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =
F =F =F =F =F =
G =G =G =G =G =
J =J =J =J =J =
K =K =K =K =K =

SERIESSERIESSERIESSERIESSERIES

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =

RB =RB =RB =RB =RB =
RC =RC =RC =RC =RC =
RD =RD =RD =RD =RD =
RE =RE =RE =RE =RE =

T =T =T =T =T =
T3 =T3 =T3 =T3 =T3 =
U =U =U =U =U =
Z =Z =Z =Z =Z =

±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C±50ppm/°C
±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C±25ppm/°C
±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C±10ppm/°C
±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C±5ppm/°C
0.05% Ratio0.05% Ratio0.05% Ratio0.05% Ratio0.05% Ratio
0.1% Ratio0.1% Ratio0.1% Ratio0.1% Ratio0.1% Ratio
0.5% Ratio0.5% Ratio0.5% Ratio0.5% Ratio0.5% Ratio
0.25% Ratio0.25% Ratio0.25% Ratio0.25% Ratio0.25% Ratio
Solder TSolder TSolder TSolder TSolder Tinnedinnedinnedinnedinned
Leadfree TLeadfree TLeadfree TLeadfree TLeadfree Tinnedinnedinnedinnedinned
Untinned. Std.Untinned. Std.Untinned. Std.Untinned. Std.Untinned. Std.
CommercialCommercialCommercialCommercialCommercial
InspectionInspectionInspectionInspectionInspection
(Always used(Always used(Always used(Always used(Always used
when no otherwhen no otherwhen no otherwhen no otherwhen no other
option is req.)option is req.)option is req.)option is req.)option is req.)

XXXXX

OPTIONOPTIONOPTIONOPTIONOPTION

SXSXSXSXSX

STYLESTYLESTYLESTYLESTYLE

XXXXX

5-Digit5-Digit5-Digit5-Digit5-Digit
Number: 1stNumber: 1stNumber: 1stNumber: 1stNumber: 1st
 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are 4 Digits Are
SignificantSignificantSignificantSignificantSignificant
With "R" AsWith "R" AsWith "R" AsWith "R" AsWith "R" As

DecimalDecimalDecimalDecimalDecimal
Point WhenPoint WhenPoint WhenPoint WhenPoint When
Required.Required.Required.Required.Required.
5th Digit5th Digit5th Digit5th Digit5th Digit

RepresentsRepresentsRepresentsRepresentsRepresents
Number ofNumber ofNumber ofNumber ofNumber of

Zeros.Zeros.Zeros.Zeros.Zeros.
EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:

10001 = 10K10001 = 10K10001 = 10K10001 = 10K10001 = 10K

IsolatedIsolatedIsolatedIsolatedIsolated
CommonCommonCommonCommonCommon
SeriesSeriesSeriesSeriesSeries
DividerDividerDividerDividerDivider

SA =SA =SA =SA =SA =
SB =SB =SB =SB =SB =
SC =SC =SC =SC =SC =
SD =SD =SD =SD =SD =

XXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE: RSMA50-16-SA-10002F-ARD = 16 Lead Pkg., 8 - 100KRSMA50-16-SA-10002F-ARD = 16 Lead Pkg., 8 - 100KRSMA50-16-SA-10002F-ARD = 16 Lead Pkg., 8 - 100KRSMA50-16-SA-10002F-ARD = 16 Lead Pkg., 8 - 100KRSMA50-16-SA-10002F-ARD = 16 Lead Pkg., 8 - 100KΩ Ω Ω Ω Ω  Resistors, Resistors, Resistors, Resistors, Resistors,
Isolated Connections, ±1% TIsolated Connections, ±1% TIsolated Connections, ±1% TIsolated Connections, ±1% TIsolated Connections, ±1% Tol., ±50ppm/°C, ±0.5% Ratio, Untinned.ol., ±50ppm/°C, ±0.5% Ratio, Untinned.ol., ±50ppm/°C, ±0.5% Ratio, Untinned.ol., ±50ppm/°C, ±0.5% Ratio, Untinned.ol., ±50ppm/°C, ±0.5% Ratio, Untinned.
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DCN TF 145-B-0306DCN TF 145-B-0306DCN TF 145-B-0306DCN TF 145-B-0306DCN TF 145-B-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

16 15 14 13 12 11 10 9

1 2 3 4 5 6 7 8

16 14 12 10

1 2 4 6 8

16 15 14 13 12 11 10 9

1

16 15 14 13 12 11 10 9

1 2 3 4 5 6 7 8

R1 R R R R R R R

R1 R R R R R R R

R1 R R R R R R R

R1 R R R R R R R

R R R R R R R

STYLE "SA" ISOLATED STYLE "SC" SERIES

STYLE "SB" COMMON STYLE "SD" DIVIDER



JUMPERS, SUBSTRAJUMPERS, SUBSTRAJUMPERS, SUBSTRAJUMPERS, SUBSTRAJUMPERS, SUBSTRATES & KITSTES & KITSTES & KITSTES & KITSTES & KITS

MSJC & WMSJC & WMSJC & WMSJC & WMSJC & WAJC Series ~ Chip JumpersAJC Series ~ Chip JumpersAJC Series ~ Chip JumpersAJC Series ~ Chip JumpersAJC Series ~ Chip Jumpers
CUSTOM PCUSTOM PCUSTOM PCUSTOM PCUSTOM PAAAAATTERNED SubstratesTTERNED SubstratesTTERNED SubstratesTTERNED SubstratesTTERNED Substrates
KITS ~ WKITS ~ WKITS ~ WKITS ~ WKITS ~ WAAAAATF Series ~ Surface Mount ChipsTF Series ~ Surface Mount ChipsTF Series ~ Surface Mount ChipsTF Series ~ Surface Mount ChipsTF Series ~ Surface Mount Chips
KITS ~ MSTF & MSCC Series ~ Surface Mount Resistor NetworksKITS ~ MSTF & MSCC Series ~ Surface Mount Resistor NetworksKITS ~ MSTF & MSCC Series ~ Surface Mount Resistor NetworksKITS ~ MSTF & MSCC Series ~ Surface Mount Resistor NetworksKITS ~ MSTF & MSCC Series ~ Surface Mount Resistor Networks

Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~Thin Film Part Number Series ~

In This Section...In This Section...In This Section...In This Section...In This Section...

PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION: PREVIOUS SECTION:    P   P   P   P   PACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORSACKAGED RESISTORS

DCN TF 155-A-0306DCN TF 155-A-0306DCN TF 155-A-0306DCN TF 155-A-0306DCN TF 155-A-0306

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076
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MSJC & WMSJC & WMSJC & WMSJC & WMSJC & WAJC SERIESAJC SERIESAJC SERIESAJC SERIESAJC SERIES
MSJC and WAJC Series Chip Jumpers can be used as zero ohm jumpers, bonding islands, and stand offs forMSJC and WAJC Series Chip Jumpers can be used as zero ohm jumpers, bonding islands, and stand offs forMSJC and WAJC Series Chip Jumpers can be used as zero ohm jumpers, bonding islands, and stand offs forMSJC and WAJC Series Chip Jumpers can be used as zero ohm jumpers, bonding islands, and stand offs forMSJC and WAJC Series Chip Jumpers can be used as zero ohm jumpers, bonding islands, and stand offs for
specific applications. Available in a variety of standard sizes, as well as special sizes for your customspecific applications. Available in a variety of standard sizes, as well as special sizes for your customspecific applications. Available in a variety of standard sizes, as well as special sizes for your customspecific applications. Available in a variety of standard sizes, as well as special sizes for your customspecific applications. Available in a variety of standard sizes, as well as special sizes for your custom
applications.applications.applications.applications.applications.

SERIESSERIESSERIESSERIESSERIES
MSJC -  1MSJC -  1MSJC -  1MSJC -  1MSJC -  1
MSJC -  2MSJC -  2MSJC -  2MSJC -  2MSJC -  2
MSJC -  3MSJC -  3MSJC -  3MSJC -  3MSJC -  3
MSJC -  4MSJC -  4MSJC -  4MSJC -  4MSJC -  4
MSJC -  5MSJC -  5MSJC -  5MSJC -  5MSJC -  5
MSJC - 10MSJC - 10MSJC - 10MSJC - 10MSJC - 10
MSJC - 35MSJC - 35MSJC - 35MSJC - 35MSJC - 35
MSJC - 75MSJC - 75MSJC - 75MSJC - 75MSJC - 75

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
0.010" x 0.010"0.010" x 0.010"0.010" x 0.010"0.010" x 0.010"0.010" x 0.010"
0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"
0.030" x 0.030"0.030" x 0.030"0.030" x 0.030"0.030" x 0.030"0.030" x 0.030"
0.040" x 0.040"0.040" x 0.040"0.040" x 0.040"0.040" x 0.040"0.040" x 0.040"
0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"
0.100" x 0.100"0.100" x 0.100"0.100" x 0.100"0.100" x 0.100"0.100" x 0.100"
0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"
0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"

THIN   FILM   CHIP  JUMPERSTHIN   FILM   CHIP  JUMPERSTHIN   FILM   CHIP  JUMPERSTHIN   FILM   CHIP  JUMPERSTHIN   FILM   CHIP  JUMPERS

LLLLL WWWWW
MSJC SERIESMSJC SERIESMSJC SERIESMSJC SERIESMSJC SERIES

±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE

METMETMETMETMETALLIZAALLIZAALLIZAALLIZAALLIZATIONTIONTIONTIONTION
THICKNESSESTHICKNESSESTHICKNESSESTHICKNESSESTHICKNESSES
RESISTRESISTRESISTRESISTRESISTANCEANCEANCEANCEANCE

99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRATE MATE MATE MATE MATE MATERIALSTERIALSTERIALSTERIALSTERIALS
AVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUEST
GOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINAL
0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"
10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE

METMETMETMETMETALLIZAALLIZAALLIZAALLIZAALLIZATIONTIONTIONTIONTION
THICKNESSESTHICKNESSESTHICKNESSESTHICKNESSESTHICKNESSES
RESISTRESISTRESISTRESISTRESISTANCEANCEANCEANCEANCE

99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRA99.6% ALUMINA; OTHER SUBSTRATE MATE MATE MATE MATE MATERIALSTERIALSTERIALSTERIALSTERIALS
AVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUESTAVAILABLE UPON REQUEST
GOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINALGOLD, 25K Å NOMINAL
0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"0.010", 0.015", 0.020", 0.025"
10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL10 MILLIOHMS PER SQUARE, TYPICAL

WAJC - 1WAJC - 1WAJC - 1WAJC - 1WAJC - 1
WAJC - 2WAJC - 2WAJC - 2WAJC - 2WAJC - 2
WAJC - 3WAJC - 3WAJC - 3WAJC - 3WAJC - 3
WAJC - 4WAJC - 4WAJC - 4WAJC - 4WAJC - 4
WAJC - 5WAJC - 5WAJC - 5WAJC - 5WAJC - 5
WAJC - 6WAJC - 6WAJC - 6WAJC - 6WAJC - 6
WAJC - 7WAJC - 7WAJC - 7WAJC - 7WAJC - 7
WAJC - 8WAJC - 8WAJC - 8WAJC - 8WAJC - 8
WAJC - 9WAJC - 9WAJC - 9WAJC - 9WAJC - 9

0.040" x 0.020"0.040" x 0.020"0.040" x 0.020"0.040" x 0.020"0.040" x 0.020"
0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"0.035" x 0.035"
0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"0.075" x 0.050"
0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"0.050" x 0.050"
0.126" x 0.063"0.126" x 0.063"0.126" x 0.063"0.126" x 0.063"0.126" x 0.063"
0.100" x 0.050"0.100" x 0.050"0.100" x 0.050"0.100" x 0.050"0.100" x 0.050"
0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"0.020" x 0.020"
0.055" x 0.025"0.055" x 0.025"0.055" x 0.025"0.055" x 0.025"0.055" x 0.025"
0.153" x 0.050"0.153" x 0.050"0.153" x 0.050"0.153" x 0.050"0.153" x 0.050"

±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"
±0.003"±0.003"±0.003"±0.003"±0.003"

SERIESSERIESSERIESSERIESSERIES

PPPPPART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNAART NUMBER DESIGNATIONTIONTIONTIONTION

TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCELLLLL WWWWW

ALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRATETETETETEAAAAAT =T =T =T =T = One Side Gold, 0.010"One Side Gold, 0.010"One Side Gold, 0.010"One Side Gold, 0.010"One Side Gold, 0.010"
One Side Gold, 0.015"One Side Gold, 0.015"One Side Gold, 0.015"One Side Gold, 0.015"One Side Gold, 0.015"
One Side Gold, 0.020"One Side Gold, 0.020"One Side Gold, 0.020"One Side Gold, 0.020"One Side Gold, 0.020"
One Side Gold, 0.025"One Side Gold, 0.025"One Side Gold, 0.025"One Side Gold, 0.025"One Side Gold, 0.025"
With Gold Back, 0.010"With Gold Back, 0.010"With Gold Back, 0.010"With Gold Back, 0.010"With Gold Back, 0.010"
With Gold Back, 0.015"With Gold Back, 0.015"With Gold Back, 0.015"With Gold Back, 0.015"With Gold Back, 0.015"
With Gold Back, 0.020"With Gold Back, 0.020"With Gold Back, 0.020"With Gold Back, 0.020"With Gold Back, 0.020"
With Gold Back, 0.025"With Gold Back, 0.025"With Gold Back, 0.025"With Gold Back, 0.025"With Gold Back, 0.025"

G10 =G10 =G10 =G10 =G10 =
G15 =G15 =G15 =G15 =G15 =
G20 =G20 =G20 =G20 =G20 =
G25 =G25 =G25 =G25 =G25 =

GB10 =GB10 =GB10 =GB10 =GB10 =
GB15 =GB15 =GB15 =GB15 =GB15 =
GB20 =GB20 =GB20 =GB20 =GB20 =
GB25 =GB25 =GB25 =GB25 =GB25 =

AAAAATTTTTMSJCMSJCMSJCMSJCMSJC XXXXX

11111
22222
33333
44444
55555

1010101010
3535353535
7575757575

XXXXX

MAMAMAMAMATERIALTERIALTERIALTERIALTERIAL OPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRATE THICKNESSTE THICKNESSTE THICKNESSTE THICKNESSTE THICKNESSSIZESIZESIZESIZESIZE

ALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRAALUMINA SUBSTRATETETETETEAAAAAT =T =T =T =T = Gold, 0.010"Gold, 0.010"Gold, 0.010"Gold, 0.010"Gold, 0.010"
Gold, 0.015"Gold, 0.015"Gold, 0.015"Gold, 0.015"Gold, 0.015"
Gold, 0.020"Gold, 0.020"Gold, 0.020"Gold, 0.020"Gold, 0.020"
Gold, 0.025"Gold, 0.025"Gold, 0.025"Gold, 0.025"Gold, 0.025"
SN62 SolderSN62 SolderSN62 SolderSN62 SolderSN62 Solder, 0.010", 0.010", 0.010", 0.010", 0.010"
SN62 SolderSN62 SolderSN62 SolderSN62 SolderSN62 Solder, 0.015", 0.015", 0.015", 0.015", 0.015"
SN62 SolderSN62 SolderSN62 SolderSN62 SolderSN62 Solder, 0.020", 0.020", 0.020", 0.020", 0.020"
SN62 SolderSN62 SolderSN62 SolderSN62 SolderSN62 Solder, 0.025", 0.025", 0.025", 0.025", 0.025"
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder, 0.010", 0.010", 0.010", 0.010", 0.010"
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder, 0.015", 0.015", 0.015", 0.015", 0.015"
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder, 0.020", 0.020", 0.020", 0.020", 0.020"
Leadfree SolderLeadfree SolderLeadfree SolderLeadfree SolderLeadfree Solder, 0.025", 0.025", 0.025", 0.025", 0.025"

G10 =G10 =G10 =G10 =G10 =
G15 =G15 =G15 =G15 =G15 =
G20 =G20 =G20 =G20 =G20 =
G25 =G25 =G25 =G25 =G25 =
T10 =T10 =T10 =T10 =T10 =
T15 =T15 =T15 =T15 =T15 =
T20 =T20 =T20 =T20 =T20 =
T25 =T25 =T25 =T25 =T25 =

T310 =T310 =T310 =T310 =T310 =
T315 =T315 =T315 =T315 =T315 =
T320 =T320 =T320 =T320 =T320 =
T325 =T325 =T325 =T325 =T325 =

AAAAATTTTTWWWWWAJCAJCAJCAJCAJC XXXXX

11111
22222
33333
44444
55555
66666
77777
88888
99999

XXXXX
MAMAMAMAMATERIALTERIALTERIALTERIALTERIAL OPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRAOPTION AND SUBSTRATE THICKNESSTE THICKNESSTE THICKNESSTE THICKNESSTE THICKNESSSIZESIZESIZESIZESIZE

EXAMPLE: WEXAMPLE: WEXAMPLE: WEXAMPLE: WEXAMPLE: WAJC 6-AAJC 6-AAJC 6-AAJC 6-AAJC 6-ATTTTT-G10 = 0.100" X 0.050" X 0.010" WRAP-G10 = 0.100" X 0.050" X 0.010" WRAP-G10 = 0.100" X 0.050" X 0.010" WRAP-G10 = 0.100" X 0.050" X 0.010" WRAP-G10 = 0.100" X 0.050" X 0.010" WRAPAROUND JUMPERAROUND JUMPERAROUND JUMPERAROUND JUMPERAROUND JUMPER

EXAMPLE: MSJC 10-AEXAMPLE: MSJC 10-AEXAMPLE: MSJC 10-AEXAMPLE: MSJC 10-AEXAMPLE: MSJC 10-ATTTTT-GB10 = 0.100" X 0.100" X 0.010" JUMPER WITH GOLD BACK-GB10 = 0.100" X 0.100" X 0.010" JUMPER WITH GOLD BACK-GB10 = 0.100" X 0.100" X 0.010" JUMPER WITH GOLD BACK-GB10 = 0.100" X 0.100" X 0.010" JUMPER WITH GOLD BACK-GB10 = 0.100" X 0.100" X 0.010" JUMPER WITH GOLD BACK

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

DCN TF 121-C-0306DCN TF 121-C-0306DCN TF 121-C-0306DCN TF 121-C-0306DCN TF 121-C-0306

WAJC SERIESWAJC SERIESWAJC SERIESWAJC SERIESWAJC SERIES

CUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALES

CUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALESCUSTOM SIZES AVAILABLE, CONSULT SALES

Solder option applies to all conductor surfacesSolder option applies to all conductor surfacesSolder option applies to all conductor surfacesSolder option applies to all conductor surfacesSolder option applies to all conductor surfaces
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SHOWN WITH OPTIONAL GOLD BACK

WRAPAROUND

W

T

L

WAJC



CUSTOM PCUSTOM PCUSTOM PCUSTOM PCUSTOM PAAAAATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATTERNED SUBSTRATESTESTESTESTES

MECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DAMECHANICAL DATTTTTAAAAA

ELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DAELECTRICAL DATTTTTAAAAA

SUBSTRASUBSTRASUBSTRASUBSTRASUBSTRATETETETETE
SIZESIZESIZESIZESIZE
THICKNESSTHICKNESSTHICKNESSTHICKNESSTHICKNESS
SURFACE FINISHSURFACE FINISHSURFACE FINISHSURFACE FINISHSURFACE FINISH
LINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITIONLINE WIDTH DEFINITION

SPECIALSPECIALSPECIALSPECIALSPECIALTY MATY MATY MATY MATY MATERIALSTERIALSTERIALSTERIALSTERIALS

ALUMINA 99.6%, QUARTZ, ALUMINUM NITRIDE, BeO, GLASS, SILICONALUMINA 99.6%, QUARTZ, ALUMINUM NITRIDE, BeO, GLASS, SILICONALUMINA 99.6%, QUARTZ, ALUMINUM NITRIDE, BeO, GLASS, SILICONALUMINA 99.6%, QUARTZ, ALUMINUM NITRIDE, BeO, GLASS, SILICONALUMINA 99.6%, QUARTZ, ALUMINUM NITRIDE, BeO, GLASS, SILICON
TO 4" x 4"TO 4" x 4"TO 4" x 4"TO 4" x 4"TO 4" x 4"
0.010", 0.015", 0.020", 0.025"; ST0.010", 0.015", 0.020", 0.025"; ST0.010", 0.015", 0.020", 0.025"; ST0.010", 0.015", 0.020", 0.025"; ST0.010", 0.015", 0.020", 0.025"; STANDARDANDARDANDARDANDARDANDARD
AS FIRED 2 - 3 AS FIRED 2 - 3 AS FIRED 2 - 3 AS FIRED 2 - 3 AS FIRED 2 - 3 µµµµµ"; POLISHED < 2 "; POLISHED < 2 "; POLISHED < 2 "; POLISHED < 2 "; POLISHED < 2 µµµµµ"""""
RESISTOR PRESISTOR PRESISTOR PRESISTOR PRESISTOR PAAAAATTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONSTTERNING TO 2 MICRONS
CONDUCTOR - 100 CONDUCTOR - 100 CONDUCTOR - 100 CONDUCTOR - 100 CONDUCTOR - 100 µµµµµ" OF GOLD; 0.5 MILS (20 MICRONS) ±0.05 MILS" OF GOLD; 0.5 MILS (20 MICRONS) ±0.05 MILS" OF GOLD; 0.5 MILS (20 MICRONS) ±0.05 MILS" OF GOLD; 0.5 MILS (20 MICRONS) ±0.05 MILS" OF GOLD; 0.5 MILS (20 MICRONS) ±0.05 MILS
ONE, TWO, OR SIX-SIDED METONE, TWO, OR SIX-SIDED METONE, TWO, OR SIX-SIDED METONE, TWO, OR SIX-SIDED METONE, TWO, OR SIX-SIDED METALLIZAALLIZAALLIZAALLIZAALLIZATIONS, THROUGH-HOLES,TIONS, THROUGH-HOLES,TIONS, THROUGH-HOLES,TIONS, THROUGH-HOLES,TIONS, THROUGH-HOLES,
AND EDGE WRAPS, CUSTOM LASER CUTOUTS.AND EDGE WRAPS, CUSTOM LASER CUTOUTS.AND EDGE WRAPS, CUSTOM LASER CUTOUTS.AND EDGE WRAPS, CUSTOM LASER CUTOUTS.AND EDGE WRAPS, CUSTOM LASER CUTOUTS.

SHEET RhoSHEET RhoSHEET RhoSHEET RhoSHEET Rho
TTTTTaNaNaNaNaN
NiCrNiCrNiCrNiCrNiCr

RESISTORRESISTORRESISTORRESISTORRESISTOR
TOLERANCETOLERANCETOLERANCETOLERANCETOLERANCE
RARARARARATIOTIOTIOTIOTIO

TTTTT.C.R..C.R..C.R..C.R..C.R.
     SILICON, QUARTZ, GLASS,     SILICON, QUARTZ, GLASS,     SILICON, QUARTZ, GLASS,     SILICON, QUARTZ, GLASS,     SILICON, QUARTZ, GLASS,
     BeO, ALUMINUM NITRIDE     BeO, ALUMINUM NITRIDE     BeO, ALUMINUM NITRIDE     BeO, ALUMINUM NITRIDE     BeO, ALUMINUM NITRIDE

     ALUMINA     ALUMINA     ALUMINA     ALUMINA     ALUMINA

TTTTT.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING.C. TRACKING
OTHER METOTHER METOTHER METOTHER METOTHER METALSALSALSALSALS

5 5 5 5 5 Ω Ω Ω Ω Ω / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 Ω Ω Ω Ω Ω / Sq./ Sq./ Sq./ Sq./ Sq.
5 5 5 5 5 Ω Ω Ω Ω Ω / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 / Sq. TO  200 Ω Ω Ω Ω Ω / Sq./ Sq./ Sq./ Sq./ Sq.

±1% ST±1% ST±1% ST±1% ST±1% STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±0.01%OPTIONAL TO ±0.01%OPTIONAL TO ±0.01%OPTIONAL TO ±0.01%OPTIONAL TO ±0.01%
AVAILABLE TO ±0.01%AVAILABLE TO ±0.01%AVAILABLE TO ±0.01%AVAILABLE TO ±0.01%AVAILABLE TO ±0.01%

                                             NICHROMENICHROMENICHROMENICHROMENICHROME           TTTTTANTANTANTANTANTALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDEALUM NITRIDE
±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD ±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°C OPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°C

±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD ±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C ST±25ppm/°C STANDARDANDARDANDARDANDARDANDARD
OPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°COPTIONAL TO ±5ppm/°C OPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°COPTIONAL TO ±10ppm/°C

TO ±2ppm/°C STTO ±2ppm/°C STTO ±2ppm/°C STTO ±2ppm/°C STTO ±2ppm/°C STANDARDANDARDANDARDANDARDANDARD
NICHROME, TNICHROME, TNICHROME, TNICHROME, TNICHROME, TANTANTANTANTANTALUM, SICHROME, PALUM, SICHROME, PALUM, SICHROME, PALUM, SICHROME, PALUM, SICHROME, PALLADIUM,ALLADIUM,ALLADIUM,ALLADIUM,ALLADIUM,
TITUNGSTEN, GOLD, NICKEL, ALUMINUMTITUNGSTEN, GOLD, NICKEL, ALUMINUMTITUNGSTEN, GOLD, NICKEL, ALUMINUMTITUNGSTEN, GOLD, NICKEL, ALUMINUMTITUNGSTEN, GOLD, NICKEL, ALUMINUM

Advanced manufacturing methods insure superior sheet Rho uniformity, gold thickness control, andAdvanced manufacturing methods insure superior sheet Rho uniformity, gold thickness control, andAdvanced manufacturing methods insure superior sheet Rho uniformity, gold thickness control, andAdvanced manufacturing methods insure superior sheet Rho uniformity, gold thickness control, andAdvanced manufacturing methods insure superior sheet Rho uniformity, gold thickness control, and
metallization adhesion. Our custom manufacturing capabilities allow us to meet and exceed the mostmetallization adhesion. Our custom manufacturing capabilities allow us to meet and exceed the mostmetallization adhesion. Our custom manufacturing capabilities allow us to meet and exceed the mostmetallization adhesion. Our custom manufacturing capabilities allow us to meet and exceed the mostmetallization adhesion. Our custom manufacturing capabilities allow us to meet and exceed the most
demanding custom applications.demanding custom applications.demanding custom applications.demanding custom applications.demanding custom applications.

Custom Part Numbers Will be Assigned.Custom Part Numbers Will be Assigned.Custom Part Numbers Will be Assigned.Custom Part Numbers Will be Assigned.Custom Part Numbers Will be Assigned.
Consult Engineering for further information.Consult Engineering for further information.Consult Engineering for further information.Consult Engineering for further information.Consult Engineering for further information.

M I N I - S Y S T E M S ,  I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076

DCN TF 132-C-0306DCN TF 132-C-0306DCN TF 132-C-0306DCN TF 132-C-0306DCN TF 132-C-0306
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THIN  FILM CHIP RESISTOR KITSTHIN  FILM CHIP RESISTOR KITSTHIN  FILM CHIP RESISTOR KITSTHIN  FILM CHIP RESISTOR KITSTHIN  FILM CHIP RESISTOR KITS
SURFACE MOUNT CHIP RESISTOR KITSSURFACE MOUNT CHIP RESISTOR KITSSURFACE MOUNT CHIP RESISTOR KITSSURFACE MOUNT CHIP RESISTOR KITSSURFACE MOUNT CHIP RESISTOR KITS
WWWWWAAAAATF-1 KITS & WTF-1 KITS & WTF-1 KITS & WTF-1 KITS & WTF-1 KITS & WAAAAATF-8 KITS (39 OHMIC VTF-8 KITS (39 OHMIC VTF-8 KITS (39 OHMIC VTF-8 KITS (39 OHMIC VTF-8 KITS (39 OHMIC VALUES)ALUES)ALUES)ALUES)ALUES)

PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:

22222
88888
2020202020
5050505050
120120120120120
330330330330330
830830830830830

33333
99999
2222222222
6868686868
150150150150150
390390390390390
910910910910910

44444
1010101010
2727272727
7272727272
180180180180180
420420420420420
1K1K1K1K1K

55555
1212121212
3333333333
8383838383
200200200200200
500500500500500

66666
1515151515
3939393939
9191919191
220220220220220
680680680680680

77777
1818181818
4242424242
100100100100100
270270270270270
720720720720720

WWWWWAAAAATF-2 KITS & WTF-2 KITS & WTF-2 KITS & WTF-2 KITS & WTF-2 KITS & WAAAAATF-7 KITS (65 OHMIC VTF-7 KITS (65 OHMIC VTF-7 KITS (65 OHMIC VTF-7 KITS (65 OHMIC VTF-7 KITS (65 OHMIC VALUES)ALUES)ALUES)ALUES)ALUES)
22222
2020202020
5050505050
120120120120120
330330330330330
830830830830830
2K2K2K2K2K
5K5K5K5K5K
12K12K12K12K12K
33K33K33K33K33K
83K83K83K83K83K

55555
2222222222
6868686868
150150150150150
390390390390390
910910910910910
2.2K2.2K2.2K2.2K2.2K
6.8K6.8K6.8K6.8K6.8K
15K15K15K15K15K
39K39K39K39K39K
91K91K91K91K91K

1010101010
2727272727
7272727272
180180180180180
420420420420420
1K1K1K1K1K
2.7K2.7K2.7K2.7K2.7K
7.2K7.2K7.2K7.2K7.2K
18K18K18K18K18K
42K42K42K42K42K
100K100K100K100K100K

1212121212
3333333333
8383838383
200200200200200
500500500500500
1.2K1.2K1.2K1.2K1.2K
3.3K3.3K3.3K3.3K3.3K
8.3K8.3K8.3K8.3K8.3K
20K20K20K20K20K
50K50K50K50K50K
120K120K120K120K120K

1515151515
3939393939
9191919191
220220220220220
680680680680680
1.5K1.5K1.5K1.5K1.5K
3.9K3.9K3.9K3.9K3.9K
9.1K9.1K9.1K9.1K9.1K
22K22K22K22K22K
68K68K68K68K68K
150K150K150K150K150K

1818181818
4242424242
100100100100100
270270270270270
720720720720720
1.8K1.8K1.8K1.8K1.8K
4.2K4.2K4.2K4.2K4.2K
10K10K10K10K10K
27K27K27K27K27K
72K72K72K72K72K

WWWWWAAAAATF-3 KITS & WTF-3 KITS & WTF-3 KITS & WTF-3 KITS & WTF-3 KITS & WAAAAATF-4 KITS (71 OHMIC VTF-4 KITS (71 OHMIC VTF-4 KITS (71 OHMIC VTF-4 KITS (71 OHMIC VTF-4 KITS (71 OHMIC VALUES)ALUES)ALUES)ALUES)ALUES)

200K200K200K200K200K 220K220K220K220K220K 270K270K270K270K270K 330K330K330K330K330K 390K390K390K390K390K180K180K180K180K180K
SAME VSAME VSAME VSAME VSAME VALUES AS WALUES AS WALUES AS WALUES AS WALUES AS WAAAAATF-2 KIT WITH THESE ADDITIONAL VTF-2 KIT WITH THESE ADDITIONAL VTF-2 KIT WITH THESE ADDITIONAL VTF-2 KIT WITH THESE ADDITIONAL VTF-2 KIT WITH THESE ADDITIONAL VALUESALUESALUESALUESALUES

WWWWWAAAAATF-5 KITS & WTF-5 KITS & WTF-5 KITS & WTF-5 KITS & WTF-5 KITS & WAAAAATF-6 KITS (74 OHMIC VTF-6 KITS (74 OHMIC VTF-6 KITS (74 OHMIC VTF-6 KITS (74 OHMIC VTF-6 KITS (74 OHMIC VALUES)ALUES)ALUES)ALUES)ALUES)

500K500K500K500K500K 680K680K680K680K680K420K420K420K420K420K
SAME VSAME VSAME VSAME VSAME VALUES AS WALUES AS WALUES AS WALUES AS WALUES AS WAAAAATF-3 KIT WITH THESE ADDITIONAL VTF-3 KIT WITH THESE ADDITIONAL VTF-3 KIT WITH THESE ADDITIONAL VTF-3 KIT WITH THESE ADDITIONAL VTF-3 KIT WITH THESE ADDITIONAL VALUESALUESALUESALUESALUES

WWWWWAAAAATF-9 KITS (78 OHMIC VTF-9 KITS (78 OHMIC VTF-9 KITS (78 OHMIC VTF-9 KITS (78 OHMIC VTF-9 KITS (78 OHMIC VALUES)ALUES)ALUES)ALUES)ALUES)

830K830K830K830K830K 910K910K910K910K910K 1M1M1M1M1M720K720K720K720K720K
SAME VSAME VSAME VSAME VSAME VALUES AS WALUES AS WALUES AS WALUES AS WALUES AS WAAAAATF-5 KIT WITH THESE ADDITIONAL VTF-5 KIT WITH THESE ADDITIONAL VTF-5 KIT WITH THESE ADDITIONAL VTF-5 KIT WITH THESE ADDITIONAL VTF-5 KIT WITH THESE ADDITIONAL VALUESALUESALUESALUESALUES

STSTSTSTSTANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.

WWWWWAAAAATF-XTF-XTF-XTF-XTF-X

SERIESSERIESSERIESSERIESSERIES
A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =

10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE
25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE
50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE

100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE

XXXXXXXXXX

RESISTIVERESISTIVERESISTIVERESISTIVERESISTIVE

AAAAA

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

KITKITKITKITKIT

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:

1, 21, 21, 21, 21, 2
3, 43, 43, 43, 43, 4
5, 65, 65, 65, 65, 6
7, 87, 87, 87, 87, 8

99999

KIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBER

WWWWWAAAAATF-4-A-N-KITTF-4-A-N-KITTF-4-A-N-KITTF-4-A-N-KITTF-4-A-N-KIT-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH VALUE NICHROME RESISTOR FOR WALUE NICHROME RESISTOR FOR WALUE NICHROME RESISTOR FOR WALUE NICHROME RESISTOR FOR WALUE NICHROME RESISTOR FOR WAAAAATF-4 STYLE KITTF-4 STYLE KITTF-4 STYLE KITTF-4 STYLE KITTF-4 STYLE KIT
WEIGHTED KITS AVAILABLE. PLEASE CONSULT SALES.WEIGHTED KITS AVAILABLE. PLEASE CONSULT SALES.WEIGHTED KITS AVAILABLE. PLEASE CONSULT SALES.WEIGHTED KITS AVAILABLE. PLEASE CONSULT SALES.WEIGHTED KITS AVAILABLE. PLEASE CONSULT SALES.
SPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE AVVVVVAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAVE AVE AVE AVE AVE AT LEAST 25 VT LEAST 25 VT LEAST 25 VT LEAST 25 VT LEAST 25 VALUES;ALUES;ALUES;ALUES;ALUES;
KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.
WWWWWAAAAATF KITS HATF KITS HATF KITS HATF KITS HATF KITS HAVE SOLDER TERMINAVE SOLDER TERMINAVE SOLDER TERMINAVE SOLDER TERMINAVE SOLDER TERMINATIONS. PLEASE SPECIFY IF PTIONS. PLEASE SPECIFY IF PTIONS. PLEASE SPECIFY IF PTIONS. PLEASE SPECIFY IF PTIONS. PLEASE SPECIFY IF PARTS ARE REQUIRED WITHOUT SOLDER.ARTS ARE REQUIRED WITHOUT SOLDER.ARTS ARE REQUIRED WITHOUT SOLDER.ARTS ARE REQUIRED WITHOUT SOLDER.ARTS ARE REQUIRED WITHOUT SOLDER.
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DCN TF 115-E-0306DCN TF 115-E-0306DCN TF 115-E-0306DCN TF 115-E-0306DCN TF 115-E-0306

M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,      I N C .I N C .I N C .I N C .I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760

508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076508-695-0203 FAX: 508-695-6076



THIN  FILM  CHIP  RESISTOR KITSTHIN  FILM  CHIP  RESISTOR KITSTHIN  FILM  CHIP  RESISTOR KITSTHIN  FILM  CHIP  RESISTOR KITSTHIN  FILM  CHIP  RESISTOR KITS
WIRE BONDABLE CHIP RESISTOR KITSWIRE BONDABLE CHIP RESISTOR KITSWIRE BONDABLE CHIP RESISTOR KITSWIRE BONDABLE CHIP RESISTOR KITSWIRE BONDABLE CHIP RESISTOR KITS
KITS ARE COMPRISED OF 80 STKITS ARE COMPRISED OF 80 STKITS ARE COMPRISED OF 80 STKITS ARE COMPRISED OF 80 STKITS ARE COMPRISED OF 80 STANDARD RETMA VANDARD RETMA VANDARD RETMA VANDARD RETMA VANDARD RETMA VALUES (IN OHMS)ALUES (IN OHMS)ALUES (IN OHMS)ALUES (IN OHMS)ALUES (IN OHMS)

PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:

1010101010
2727272727
7272727272
180180180180180
420420420420420
1.0K1.0K1.0K1.0K1.0K
2.7K2.7K2.7K2.7K2.7K
7.2K7.2K7.2K7.2K7.2K
18 K18 K18 K18 K18 K
42 K42 K42 K42 K42 K
100K100K100K100K100K
270K270K270K270K270K
720K720K720K720K720K
1.8M*1.8M*1.8M*1.8M*1.8M*

1212121212
3333333333
8383838383
200200200200200
500500500500500
1.2K1.2K1.2K1.2K1.2K
3.3K3.3K3.3K3.3K3.3K
8.3K8.3K8.3K8.3K8.3K
20 K20 K20 K20 K20 K
50 K50 K50 K50 K50 K
120K120K120K120K120K
330K330K330K330K330K
830K830K830K830K830K
2 .0 M*2 .0 M*2 .0 M*2 .0 M*2 .0 M*

1515151515
3939393939
9191919191
220220220220220
680680680680680
1.5K1.5K1.5K1.5K1.5K
3.9K3.9K3.9K3.9K3.9K
9.1K9.1K9.1K9.1K9.1K
22 K22 K22 K22 K22 K
68 K68 K68 K68 K68 K
150K150K150K150K150K
390K390K390K390K390K
910K910K910K910K910K

1818181818
4242424242
100100100100100
270270270270270
720720720720720
1.8K1.8K1.8K1.8K1.8K
4.2K4.2K4.2K4.2K4.2K
10 K10 K10 K10 K10 K
27 K27 K27 K27 K27 K
72 K72 K72 K72 K72 K
180K180K180K180K180K
420K420K420K420K420K
1.0M1.0M1.0M1.0M1.0M

2020202020
5050505050
120120120120120
330330330330330
830830830830830
2.0K2.0K2.0K2.0K2.0K
5.0K5.0K5.0K5.0K5.0K
12 K12 K12 K12 K12 K
33 K33 K33 K33 K33 K
83 K83 K83 K83 K83 K
200K200K200K200K200K
500K500K500K500K500K
 1.2M 1.2M 1.2M 1.2M 1.2M

2222222222
6868686868
150150150150150
390390390390390
910910910910910
2.2K2.2K2.2K2.2K2.2K
6.8K6.8K6.8K6.8K6.8K
15 K15 K15 K15 K15 K
39 K39 K39 K39 K39 K
91 K91 K91 K91 K91 K
220K220K220K220K220K
680K680K680K680K680K
1.5M1.5M1.5M1.5M1.5M

STSTSTSTSTANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.ANDARD TOLERANCE IS 1% FOR ALL KITS.

MSTF-XMSTF-XMSTF-XMSTF-XMSTF-X

SERIESSERIESSERIESSERIESSERIES
A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =

10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE
25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE
50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE

100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE

XXXXXXXXXX

RESISTORRESISTORRESISTORRESISTORRESISTOR

XXXXX

NichromeNichromeNichromeNichromeNichrome
TTTTTantalumantalumantalumantalumantalum
NitrideNitrideNitrideNitrideNitride

N =N =N =N =N =
T =T =T =T =T =

KITKITKITKITKIT

EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:EXAMPLE:

22222
33333

KIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBER

MSTF-2-S-N-KITMSTF-2-S-N-KITMSTF-2-S-N-KITMSTF-2-S-N-KITMSTF-2-S-N-KIT-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH V-A; CONSISTS OF 10 PCS. EACH VALUE NICHROME RESISTOR FOR MSTF-2 STYLE KITALUE NICHROME RESISTOR FOR MSTF-2 STYLE KITALUE NICHROME RESISTOR FOR MSTF-2 STYLE KITALUE NICHROME RESISTOR FOR MSTF-2 STYLE KITALUE NICHROME RESISTOR FOR MSTF-2 STYLE KIT
SPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE ASPECIAL KITS ARE AVVVVVAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAAILABLE; MUST HAVE AVE AVE AVE AVE AT LEAST 25 VT LEAST 25 VT LEAST 25 VT LEAST 25 VT LEAST 25 VALUES;ALUES;ALUES;ALUES;ALUES;
KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.

*NOTE: FOR MSTF-2 KITS, 1.8M*NOTE: FOR MSTF-2 KITS, 1.8M*NOTE: FOR MSTF-2 KITS, 1.8M*NOTE: FOR MSTF-2 KITS, 1.8M*NOTE: FOR MSTF-2 KITS, 1.8MΩ,Ω,Ω,Ω,Ω, and 2M and 2M and 2M and 2M and 2MΩ Ω Ω Ω Ω VALUES ARE NOT AVAILABLE.VALUES ARE NOT AVAILABLE.VALUES ARE NOT AVAILABLE.VALUES ARE NOT AVAILABLE.VALUES ARE NOT AVAILABLE.
55555Ω, Ω, Ω, Ω, Ω, AND 51AND 51AND 51AND 51AND 51Ω Ω Ω Ω Ω VALUES ARE SUBSTITUTED.VALUES ARE SUBSTITUTED.VALUES ARE SUBSTITUTED.VALUES ARE SUBSTITUTED.VALUES ARE SUBSTITUTED.

DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

THIN  FILM  MOS CAPTHIN  FILM  MOS CAPTHIN  FILM  MOS CAPTHIN  FILM  MOS CAPTHIN  FILM  MOS CAPACITOR  KITSACITOR  KITSACITOR  KITSACITOR  KITSACITOR  KITS
MSCC-2:MSCC-2:MSCC-2:MSCC-2:MSCC-2:

PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:PART NUMBERING SYSTEM:
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3939393939

5.65.65.65.65.6
1313131313
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4343434343

6.86.86.86.86.8
1515151515
2727272727
4747474747

8.28.28.28.28.2
1616161616
3030303030
5151515151

1010101010
1818181818
3333333333

1111111111
2020202020
3636363636

STSTSTSTSTANDARD TOLERANCE IS 10% FOR ALL KITS.ANDARD TOLERANCE IS 10% FOR ALL KITS.ANDARD TOLERANCE IS 10% FOR ALL KITS.ANDARD TOLERANCE IS 10% FOR ALL KITS.ANDARD TOLERANCE IS 10% FOR ALL KITS.

MSCC99MSCC99MSCC99MSCC99MSCC99 XXXXXKITKITKITKITKIT
KIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBERKIT PART NUMBER DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION

KITS ARE COMPRISED OF THE FOLLOWING (65 VALUES IN pF):KITS ARE COMPRISED OF THE FOLLOWING (65 VALUES IN pF):KITS ARE COMPRISED OF THE FOLLOWING (65 VALUES IN pF):KITS ARE COMPRISED OF THE FOLLOWING (65 VALUES IN pF):KITS ARE COMPRISED OF THE FOLLOWING (65 VALUES IN pF):
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MSCC-5:MSCC-5:MSCC-5:MSCC-5:MSCC-5:
240240240240240
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750750750750750

270270270270270
470470470470470
820820820820820

300300300300300
510510510510510
910910910910910

330330330330330
560560560560560
10001000100010001000

360360360360360
620620620620620

390390390390390
680680680680680

BOND PADS ARE GOLDBOND PADS ARE GOLDBOND PADS ARE GOLDBOND PADS ARE GOLDBOND PADS ARE GOLD

A =A =A =A =A =
B =B =B =B =B =
C =C =C =C =C =
D =D =D =D =D =

10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE10 PCS. EA. VALUE
25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE25 PCS. EA. VALUE
50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE50 PCS. EA. VALUE

100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE100 PCS. EA. VALUE
KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.KITS ARE PACKAGED WITH INDIVIDUAL VALUES IN WAFFLE PACKS.
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DCN TF 116-E-0306DCN TF 116-E-0306DCN TF 116-E-0306DCN TF 116-E-0306DCN TF 116-E-0306

M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,M I N I - S Y S T E M S ,      I N C .I N C .I N C .I N C .I N C .
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
20 DA20 DA20 DA20 DA20 DAVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. AVID ROAD, N. ATTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760TTLEBORO, MA 02760
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