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SG850SG850SG850SG850 MMICMMICMMICMMIC

ProductProductProductProduct DescriptionDescriptionDescriptionDescription

SG850 is a high performance InGaP HBT MMIC
amplifier utilizing a Darlington configuration with an
active bias network. The active bias network provides
stable current over temperature and process Beta
variations. Designed to run directly from a 5V supply, the
SG850 does not require a dropping resistor as compared
to typical Darlington amplifiers. The SG850 product is
designed for high linearity 5V gain block applications
that require small size and minimal external components.

SymbolSymbolSymbolSymbol ParameterParameterParameterParameter UnitsUnitsUnitsUnits FrequencyFrequencyFrequencyFrequency Min.Min.Min.Min. Typ.Typ.Typ.Typ. Max.Max.Max.Max.

G Small Signal Gain dB

240MHz
850MHz
1950MHz
2500MHz

19.3
19.3
18.5
18.0

20.8
20.5
19.7
19.5

22.2
22.2
21.5
21.0

P1dB
Output Power at 1dB
Compression

dBm
850MHz
1950MHz 19.0

20.4
20.0

OIP3 Third Order Intercept Point dBm
240MHz
850MHz
1950MHz

36
38
36

38.0
40.0
38.1

Bandwidth VSWR: Maximum 2.0 MHz 4000
Input VSWR Input Return Loss Ratio 1950MHz 1.2 1.6
Output VSWR Output Return Loss Ratio 1950MHz 1.6 2.0

S12 Reverse Isolation dB 1950MHz 23
NF Noise Figure dB 1950MHz 3 4.0
VD Device Operating Voltage V 5.0 5.5
ID Device Operating Current mA 70 80 90

RTH, j-l Thermal Resistance ℃/W 68
Test Conditions：Vs＝5V ID＝80mA Typ. OIP3 Tone Spacing=1MHz, Pout per ton=5 dBm

TL=25℃ ZS=ZL=50 Ohms

SG850SG850SG850SG850
0.00.00.00.05-5-5-5-4G4G4G4GHzHzHzHz，CascadableCascadableCascadableCascadable
ActiveActiveActiveActive BiasBiasBiasBias InGaP/GaAsInGaP/GaAsInGaP/GaAsInGaP/GaAs HBTHBTHBTHBT AmplifierAmplifierAmplifierAmplifier

ProductProductProductProduct FeaturesFeaturesFeaturesFeatures::::
••••WidebandWidebandWidebandWideband FlatFlatFlatFlat GainGainGainGain totototo 4GHz4GHz4GHz4GHz
••••IP3=IP3=IP3=IP3=38383838dBmdBmdBmdBm@@@@ 1950195019501950MHzMHzMHzMHz
••••P1dB=P1dB=P1dB=P1dB=20202020dBm@dBm@dBm@dBm@1919191950MHz50MHz50MHz50MHz
••••SingleSingleSingleSingle ++++5V5V5V5V SupplySupplySupplySupply
••••1000V1000V1000V1000V ESDESDESDESD，ClassClassClassClass 1C1C1C1C
••••MSLMSLMSLMSL 1111 moisturemoisturemoisturemoisture ratingratingratingrating

ApplicationsApplicationsApplicationsApplications::::
•••• IFIFIFIF &&&&DriverDriverDriverDriver AmplifierAmplifierAmplifierAmplifier
•••• Cellular,Cellular,Cellular,Cellular, PCS,PCS,PCS,PCS, GSM,GSM,GSM,GSM, UMTSUMTSUMTSUMTS
•••• WirelessWirelessWirelessWireless Data,Data,Data,Data, SatelliteSatelliteSatelliteSatellite TerminalsTerminalsTerminalsTerminals
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TypicalTypicalTypicalTypical RFRFRFRF PerformancePerformancePerformancePerformance atatatat KeyKeyKeyKey OperatingOperatingOperatingOperating FrequenciesFrequenciesFrequenciesFrequencies (With(With(With(With 50~500M50~500M50~500M50~500MHzHzHzHz ApplicationApplicationApplicationApplication Circuit)Circuit)Circuit)Circuit)
FrequencyFrequencyFrequencyFrequency（MHzMHzMHzMHz）

SymbolSymbolSymbolSymbol ParameterParameterParameterParameter UnitUnitUnitUnit 50505050 110110110110 240240240240 400400400400 500500500500 850850850850
G Small Signal Gain dB 22 21.5 21.3 21.3 21.2 20.5

OIP3
Output Third Order
Intercept Point

dBm 37.7 38.0 38.0 39.0 39.2 40.2

P1dB
Output Power at
1dB Compression

dBm 20.5 21.0 21.0 21.0 21.0 20.4

Input VSWR Input Return Loss 1.29 1.20 1.17 1.16 1.16 1.18
Output VSWR Output Return Loss 1.18 1.20 1.14 1.20 1.24 1.36

S12 Reverse Isolation dB 24 24 24 24 24 23.3
NF Noise Figure dB 3.1 2.9 2.9 2.9 2.9 2.9

Test Conditions：Vs＝5V ID＝80mATyp OIP3 Tone Spacing=1MHz, Pout per ton=5 dBm
TL=25℃ ZS=ZL=50 Ohms

DataDataDataData onononon ChartsChartsChartsCharts takentakentakentaken withwithwithwith 50~500M50~500M50~500M50~500MHzHzHzHz ApplicationApplicationApplicationApplication CircuitCircuitCircuitCircuit
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SG850SG850SG850SG850 MMICMMICMMICMMIC

TypicalTypicalTypicalTypical RFRFRFRF PerformancePerformancePerformancePerformance atatatat KeyKeyKeyKey OperatingOperatingOperatingOperating FrequenciesFrequenciesFrequenciesFrequencies (With(With(With(With 0.5~3.5G0.5~3.5G0.5~3.5G0.5~3.5GHzHzHzHz ApplicationApplicationApplicationApplication Circuit)Circuit)Circuit)Circuit)
FrequencyFrequencyFrequencyFrequency（MHzMHzMHzMHz）

SymbolSymbolSymbolSymbol ParameterParameterParameterParameter UnitUnitUnitUnit 500500500500 850850850850 1950195019501950 2500250025002500 3500350035003500 4000400040004000
G Small Signal Gain dB 21.0 20.8 19.6 19.1 18.4 18.4

OIP3
Output Third Order
Intercept Point

dBm 40.8 40.0 38.0 35.2 31.0 30.2

P1dB
Output Power at
1dB Compression

dBm 20.7 20.4 20.0 18.9 16.4 16

Input VSWR Input Return Loss 1.84 1.4 1.12 1.22 1.4 1.46
Output VSWR Output Return Loss 1.50 1.16 1.60 1.8 1.81 1.61

S12 Reverse Isolation dB 24.2 23.3 23.1 22.8 21.2 22
NF Noise Figure dB 2.8 2.8 2.8 3.0 3.1 3.4

Test Conditions：Vs＝5V ID＝80mATyp OIP3 Tone Spacing=1MHz, Pout per ton=5 dBm
TL=25℃ ZS=ZL=50 Ohms

DataDataDataData onononon ChartsChartsChartsCharts takentakentakentaken withwithwithwith 0.5~3.50.5~3.50.5~3.50.5~3.5 GGGGHzHzHzHz ApplicationApplicationApplicationApplication CircuitCircuitCircuitCircuit
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SG850SG850SG850SG850 MMICMMICMMICMMIC

MarkingMarkingMarkingMarking andandandand PinPinPinPin DDDDefinitionefinitionefinitionefinition

ApplicationApplicationApplicationApplication SchematicSchematicSchematicSchematic ApplicationApplicationApplicationApplication CircuitCircuitCircuitCircuit ElementElementElementElement ValuesValuesValuesValues

MountingMountingMountingMounting InstructionsInstructionsInstructionsInstructions

1. Solder the copper pad on the backside of the
device package to the ground plane.
2. Use a large ground pad area with many plated
through-holes.

3. Measurement for this data sheet is made on 0.5
mm thick FR-4 board with 3.38 dielectric constant.

PinPinPinPin FunctionFunctionFunctionFunction DescriptionDescriptionDescriptionDescription

1 RF IN
RF input pin. This pin requires an

external DC blocking capacitor.

2，4 GND

Connecting to ground. Use via

holes for best performance to

reduce lead inductance.

3
RF OUT /

BIAS

RF output and bias pin. DC

blocking capacitor is necessary for

proper operating.

ReferenceReferenceReferenceReference
DesignatorDesignatorDesignatorDesignator

FrequencyFrequencyFrequencyFrequency（GGGGHzHzHzHz）
0.05-0.50.05-0.50.05-0.50.05-0.5 0.50.50.50.5----3.53.53.53.5

CCCCBBBB 8200820082008200 pFpFpFpF 68686868 pFpFpFpF
LLLLCCCC 1200120012001200 nHnHnHnH 82828282 nHnHnHnH

Serial number

ESDESDESDESD ClassClassClassClass 1C1C1C1C
Appropriate precautions
in handing , packaging
and testing devices must
be observed！

MoistureMoistureMoistureMoisture SensitivitySensitivitySensitivitySensitivity LevelLevelLevelLevel RatingRatingRatingRating::::
LevelLevelLevelLevel 1111

0.50.50.50.5 1.01.01.01.0 1.51.51.51.5 2.02.02.02.0 2.52.52.52.5 3.03.03.03.0 3.53.53.53.5 4.04.04.04.0
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SG850SG850SG850SG850 MMICMMICMMICMMIC

EvaluationEvaluationEvaluationEvaluation BoardBoardBoardBoard LayoutLayoutLayoutLayout AbsoluteAbsoluteAbsoluteAbsolute MaximumMaximumMaximumMaximumRatingsRatingsRatingsRatings

SOT89SOT89SOT89SOT89 PackagingPackagingPackagingPackaging

ParameterParameterParameterParameter AbsoluteAbsoluteAbsoluteAbsolute LimitLimitLimitLimit
Max. Dvice Current (ID) 110 mA
Max. Device Voltage (VD) 5.5V
Max. RF Input Power 20 dBm
Max. Junction Temp. (TJ) +150℃
Max. Operating Dissipated
Power

0.66 W

Operating Temp. Range (TL) -40℃ to +85℃
Max. Storage Temp. +150℃
Operation beyond any one of these limits may
cause permanent damage.


