
MINI-SYSTEMS, INC.
THIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISIONTHIN FILM DIVISION
45 FRANK MOSSBERG DRIVE, ATTLEBORO, MA 02703

508-226-2111 FAX: 508-226-2211

DCN TF 104-E-0199DCN TF 104-E-0199DCN TF 104-E-0199DCN TF 104-E-0199DCN TF 104-E-0199

SICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIESSICHROME MSHR SERIES

HIGH VALUE CHIP RESISTORSHIGH VALUE CHIP RESISTORSHIGH VALUE CHIP RESISTORSHIGH VALUE CHIP RESISTORSHIGH VALUE 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

0.040"

0.040"

0.020"

0.020"

0.030"

0.030"

R1 R2
R1 = R2

R1 + R2 = Rt

1212121212

AAAAA

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%.


