
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


