
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
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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-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


