MOTOROLA
m SEMICONDUCTOR [ ]

TECHNICAL DATA MMBR901

Die Source Same as MRF901

RF AMPLIFIER TRANSISTOR
NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 15 Vdc
Collector-Base Voltage VcBO 25 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 30 mAdc
Operating and Storage Junction TJ. Tstg | —55to +150 °C
Temperature Range

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
*Total Device Dissipation, Tp = 25°C Pp 350 mwW

Derate above 25°C 2.8 mwW/°C CASE 318-02/03, STYLE 6

Storage Temperature Tstg 150 °C SOT-23
*Thermal Resistance Junction to Ambient RoJA 357 CW (TO-236AA/AB)

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

L Characteristic Symbol Min Max I Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 15 — Vdc
(Ic = 1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 25 — Vdc
(Ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 20 — Vdc
(Ilg = 0.1 mAdc, Ic = 0)
Collector Cutoff Current IcBO — 50 nAdc

(Veg = 15 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain heg 30 200 —
(ic = 5.0 mAdc, Vcg = 5.0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Output Capacitance Cobo — 1.0 pF
(Ve = 10Vdc, Ig = 0, f = 1.0 MHz)

Common-Emitter Amplifier Power Gain Gpel1) 16 (Typ) — dB
(Vce = 6.0 Vde, Ic = 5.0 mAdc, f = 1.0 GHz)

Noise Figure NF(1) — 1.9 (Typ) dB

(lc = 5.0 mAdc, Vg = 6.0 Vdc, f = 1.0 GHz)
(1) Noise figure and power gain measured on the Ailtech 7380 500 system.
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MOTO
(] SEMlCONDUCTOR I , [

TECHNICAL DATA
MMBR920

RF AMPLIFIER/SWITCHING
TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 15 Vdc
Collector-Base Voltage VCcBO 20 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 35 mAdc
Operating and Storage Junction Ty Tstg |—55to + 150 °C

Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
*Total Device Dissipation, Tp = 25°C Pp 350 mwW CASE 318-02/03, STYLE 6
Derate above 25°C 28 mwW/C SOT-23
Storage Temperature Tstg 150 °C (TO-236AA/AB)
* | *Thermal Resistance Junction to Ambient RgJA 357 °CwW

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

r Characteristic Symbol Min Typ . Max | Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 15 — - Vdc
(ic = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 20 — — Vdc
(ic = 0.1 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 20 — — Vdc
(Ig = 0.1 mAdc, Ic = 0)

Collector Cutoff Current IcBO — — 50 nAdc
(Ve = 10 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hrg 25 — 250 —

(Iic = 14 mAdc, Vcg = 10 Vdc)
SMALL SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr — 45 — GHz
(Ic = 14 mAdc, Vcg = 10 Vdc, f = 0.5 GHz)

Collector-Base Capacitance Ceb — — 1.0 pF
(Vcg = 10 Vdc, g = 0, f = 1.0 MHz)

Noise Figure NF(1) dB
(ic = 2.0 mAdc, Vcg = 10 Vdc, f = 0.5 GHz) - 2.4 -
(Ic = 2.0 mAdc, Vcg = 10 Vdc, f = 1.0 GHz) — 3.0 —

Common-Emitter Amplifier Power Gain Gpell) dB
(Iic = 2.0 mAdc, VCg = 10 Vdc, f = 0.5 GHz) — 15 —
(ic = 2.0 mAdc, VCg = 10 Vdc, f = 1.0 GHz) — 10 —

(1) Noise figure and power gain measured on the Ailtech 7380 50 ) system.
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MOTOROLA
m SEMICONDUCTOR s [

TECHNICAL DATA
MMBR930

AMPLIFIER/SWITCHING
TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 12 Vdc
Collector-Base Voltage VCBO 15 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 35 mAdc

Operating and Storage Junction T4 Tstg |—55to +160| °C
Temperature Range

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

*Total Device Dissipation, Tp = 25°C Pp 350 mwW
Derate above 25°C 2.8 mW/°C

Storage Temperature Tstg 150 °C
*Thermal Resistance Junction to Ambient RoJA 357 °C/W
*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

CASE 318-02/03, STYLE 6
SOT-23
(TO-236AA/AB)

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)
L Characteristic Symbol Min Typ Max l Unit —I
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 12 — —_ Vdc
(Ic = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 15 — — Vdc
{Ic = 0.1 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 3.0 — — Vdc
(lg = 0.1 mAdc, Ic = 0)

Collector Cutoff Current IcBO - - 50 nAdc
(Vcg = 5.0 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hre 25 - 250 —
(Ic = 30 mAdc, Vcg = 5.0 Vdc)
SMALL-SIGNAL CHARACTERISTICS
Collector-Base Capacitance Cecb - - 1.0 pF

(Ve = 10 Vde, I = 0, f = 1.0 MHz)
Noise Figure NF(1) dB
(Ic = 2.0 mAdc, Ve = 5.0 Vdc, f = 0.5 GHz) — 1.9 -
(Ic = 2.0 mAdc, Vcg = 5.0 Vdc, f = 1.0 GHz) — 25 —
Common-Emitter Amplifier Power Gain Gpel1) dB
(Ic = 2.0 mAdc, Vcg = 5.0 Vdc, f = 0.5 GHz) - 1 —
(Ic = 2.0 mAdc, Vg = 5.0 Vdc, f = 0.5 GHz) — 8.0 —

(1) Noise figure and power gain measured on the Ailtech 7380 50 Q system.
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MOTOROLA
m SEMICONDUCTOR m— -

TECHNICAL DATA
MMBR931

Die Source Same as MRF931

RF AMPLIFIER TRANSISTOR
NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 5.0 Vdc
Collector-Base Voltage VCBO 10 Vdc
Emitter-Base Voltage VEBO 2.0 Vdc
Collector Current — Continuous Ic 5.0 mAdc
Operating and Storage Junction Ty Tstg |—55to + 150 °C

Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
*Total Device Dissipation, T = 25°C PD 350 mw CASE 3185'0027/035 STYLE®
i . i -
Derate above 25°C 28 mwW/°C (TO-236AA/AB)
Storage Temperature Tstg 150 °C
*Thermal Resistance Junction to Ambient RgJA 357 °C/W
*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max l Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 5.0 — — Vdc
(Ic = 0.1 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 10 — — Vdc
(Ic = 0.01 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 2.0 — — Vdc
(Ilg = 0.1 mAdc, Ic = 0)
Collector Cutoff Current IcBO — — 50 nAdc
(Vg = 5.0 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hFE 30 — 150 —
(Ic = 0.25 mAdc, Vcg = 1.0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Collector-Base Capacitance Ceb — — 0.5 pF
(Vcg = 1.0 Vdc, Ig = 0, f = 1.0 MHz)

Noise Figure NF(1) — 4.3 — dB
(Ilg = 0.25 mAdc, VCE = 1.0 Vdc, f = 1.0 GHz)

Gate Power Dissipation PG(1) — 10 — —

(Ig = 0.25 mAdc, Vcg = 1.0 Vdc, f = 1.0 GHz)
(1) Noise figure and power gain measured on the Ailtech 7380 50 ( system.
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MOTOROLA :
m SEMICONDUCTOR s [ |

TECHNICAL DATA
MMBR2060

RF AMPLIFIER TRANSISTOR

NPN SILICON
MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 30 Vdc
Collector-Base Voltage Veeo 14 Vdc
Emitter-Base Voltage VEBO 4.0 Vdc
Collector Current — Continuous Ic 50 mAdc
Operating and Storage Junction Ty, Tstg |—55to +150 °C

Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
*Total Device Dissipation, Tp = 25°C Pp 350 mwW
Derate above 25°C 2.8 mW/°C CASE 318.02/03, STYLE 6
Storage Temperature Tstg 150 °C SOT-23
*Thermal Resistance Junction to Ambient RgJA 357 CW (TO-236AA/AB)

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

Characteristic Symbol Min Max | unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 14 — - Vdc
(Ic = 1.0 mAdc, Ig = 0)

Collector Cutoff Current IcBO — 50 nAdc
(Ve = 10 Vdc, Ig = 0)

Emitter Cutoff Current lEBO — 100 pAdc

(VER = 4.0, I = 0)
ON CHARACTERISTICS

DC Current Gain hrg —
(ic = 5.0 mAdc, Vcg = 5.0 Vdc) 20 —
(lc = 20 mAdc, Vcg = 10 Vdc, f = 500 MHz) 2.0 —

Collector-Emitter Saturation Voltage VCE(sat) — 0.38 Vdc
(Ilc = 80 mAdc, Ig = 8.0 mAdc)

Base-Emitter Saturation Voltage VBE(sat) — 0.98 Vdc

(Ic = 40 mAdc, Ig = 20 mAdc)
SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr — 1.0 GHz
(lc = 20 mAdc, Vcg = 1.0 Vdc, f = 100 MHz)

Collector-Base Capacitance Ceb — 1.0 pF
(Ve = 10 Vdc, Ig = 0)

Emitter-Base Capacitance Ceb — 3.0 pF
(VEB = 0.5 Vdc, I = 0)

Noise Figure NF(1) — 3.5 dB
(VCE = 10 Vdc, Ig = 1.5 mAdc, f = 450 MHz)

Common-Emitter Amplifier Power Gain Gpel1) 125 — dB

(VCE = 10 Vdc, Ig = 1.5 mAdc, f = 450 Mhz)
(1) Noise figure and power gain measured on the Ailtech 7380 50 Q system.
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MOTOROLA
m SEMICONDUCTOR I -

TECHNICAL DATA MMBR2857

Die Source Same as 2N2857

RF TRANSISTOR
NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 15 Vdc
Collector-Base Voltage VcBO 30 Vdc
Emitter-Base Voltage VEBO 2.5 Vdc
Collector Current — Continuous Ic 40 mAdc
Operating and Storage Junction Ty Tstg |—55to + 150 °C

Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

*Total Device Dissipation, Ta = 25°C PD 350 mw CASE 318-02/03, STYLE 6

SOT-23
Derate above 25° 2.8 W/°C
erate above 25°C m (TO-236AA/AB)

Storage Temperature Tstg 150 °C

*Thermal Resistance Junction to Ambient RoJA 357 °C/W

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
ﬁ Characteristic Symbol Min Max ‘ UnitJ
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 15 — Vdc
{Ic = 3.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 30 — Vdc
(ic = 1.0 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 25 — Vde
(Ilg = 10 pAdc, Ic = 0)

Collector Cutoff Current IcBO — 0.05 pAdc
(Ve = 15 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hFg 30 — —
(Ic = 3.0 mAdc, Vcg = 1.0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr 1000 — MHz
(Ic = 4.0 mAdc, Vcg = 10 Vdc, f = 100 MHz)
Collector-Base Capacitance Ceb — 1.0 pF
(Vcg = 10 Vdc, Ig = 0, f = 0.1 MH2)
Small-Signal Current Gain hte 50 — —
(Ic = 2.0 mAdc, VCE = 6.0 Vdc, f = 1.0 kHz)
Noise Figure NF — 45 dB
(Ic = 1.5 mAdc, Vcg = 6.0 Vdc, Rg = 50 @, f = 450 MHz)

Common-Emitter Amplifier Power Gain Gpe 125 — dB
(Ic = 1.5 mAdc, Vcg = 6.0 Vdc, f = 450 MHz)
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MOTOROLA
m SEMICONDUCTOR ]

TECHNICAL DATA MMBR4957

Die Source Same as 2N4957

RF AMPLIFIER TRANSISTOR
PNP SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 30 Vdc
Collector-Base Voltage VCBO 30 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 30 mAdc
Operating and Storage Junction Ty, Tstg |—55t0 +150 °C

Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit CASE 318-02/03, STYLE 6
*Total Device Dissipation, Tp = 25°C Pp 350 mwW SOT-23
Derate above 25°C 2.8 mW/°C (TO-236AA/AB)

Storage Temperature Tstg 150 °C
*Thermal Resistance Junction to Ambient RoJA 357 CW

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

Characteristic Symbol Min Max. l Unit j

OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 30 — Vdc

{Ic = 1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO 30 - Vdc

(Ic = 100 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 3.0 — Vdc

(Ig = 100 pAdc, Ic = 0)
Collector Cutoff Current IceBO — 0.1 pAdc

(Vcg = 10 Vdc, Ic = 0)
ON CHARACTERISTICS

DC Current Gain hrg 20 150 —
(Ic = 2.0 mAdc, Vg = 10 Vdc)

SMALL-SIGNAL CHARACTERISTICS .
Current-Gain — Bandwidth Product fr 1,200 — MHz

(lg = 2.0 mAdc, Vcg = 10 Vdc, f = 100 MHz)
Collector-Base Capacitance Cecb — 0.8 pF
(Vcg = 10 Vdc, Ig = 0, f = 1.0 MHz2)
Common-Emitter Amplifier Power Gain(1) Gpe 17 (Typ) — dB
(VCE = 10 Vdc, Ic = 2.0 mAdc, f = 450 MHz)
Noise Figure(1) NF - 3.0 (Typ) dB

(Ic = 2.0 mAdc, Vg = 10 Vdc, f = 450 MHz)
(1) Noise figure and power gain measured on the Ailtech 7380 50 Q system.
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MOTOROLA
m SEMICONDUCTOR I [

TECHNICAL DATA MMBR5031

Die Source Same as 2N5031

RF AMPLIFIER TRANSISTOR
NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 10 Vdc
Collector-Base Voltage VCBO 15 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 20 mAdc
Operating and Storage Junction Ty Tstg —55to +150 °C

Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

*Total Device Dissipation, To = 25°C Pp 350 mW
Derate above 25°C 2.8 mw/C

Storage Temperature Tstg 150 °C

CASE 318-02/03, STYLE 6
SOT-23
(TO-236AA/AB)

*Thermal Resistance Junction to Ambient RoJA 357 °C/W

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)
r Characteristic Symbol Min Max ] Unit J
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 10 —_ Vdc
(Ic = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 15 — Vdc
(Ic = 0.01 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 3.0 — Vdc
(Ilg = 0.01 mAdc, Ic = 0)

Collector Cutoff Current IcBO — 10 nAdc
(Ve = 6.0 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hre 25 300 —
(Ic = 1.0 mAdc, Vcg = 6.0 Vdc)

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr 1,000 — MHz
(Iic = 5.0 mAdc, Vcg = 6.0 Vdc, f = 100 MHz)

Collector-Base Capacitance Ceb — 1.5 pF
(Vce = 6.0 Vdc, Ig = 0, f = 0.1 MHz)

Noise Figure NF(1) — 25 dB
(Iic = 1.0 mAdc, Vcg = 6.0 Vdc, f = 450 MHz)

Common-Emitter Amplifier Power Gain Gpel1) 14 25 dB

(Ic = 1.0 mAdc, Vcg = 6.0 Vdc, f = 450 MHz)
(1) Noise figure and power gain measure on Ailtech 7380 50 () system.
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MOTOROLA
m SEMICONDUCTOR [ ]

TECHNICAL DATA MMBR5179

Die Source Same as 2N5179

RF AMPLIFIER TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 12 Vdc
Collector-Base Voltage VcBo 20 Vdc
Emitter-Base Voltage VEBO 25 Vdc
Collector Current — Continuous Ic 50 mAdc
Operating and Storage Junction TJ. Tstg |—55to +150 °C

Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
*Total Device Dissipation, Tp = 25°C Pp 350 mW
Derate above 25°C 2.8 mW/°C
Storage Temperature Tstg 150 °C CASE 3188-(‘)#0233' STYLE 6
*Thermal Resistance Junction to Ambient ReJA 357 °CW (T0-236;\A/AB)

*Package mounted on 99.5% alumina 10 x 8 x 0.6 mm.

‘ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

Characteristic Symbol Min Max ] Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BR)CEO 12 — Vdc
(Ic = 3.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 20 — Vdc
(Ic = 0.01 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 25 — Vde
(Ig = 0.01 mAdgc, Ic = 0)

Collector Cutoff Current IcBo - 0.02 uAdc
(Vcg = 15 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hEe 25 — —
(Ic = 3.0 mAdc, Vcg = 1.0 Vdc)

Collector-Emitter Saturation Voltage VCE(sat) — 0.4 Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc)

Base-Emitter Saturation Voltage VBE(sat) — 1.0 Vdc

(Ic = 10 mAdc, Ig = 1.0 mAdc)
SMALL SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr 900 — MHz
(Ic = 5.0 mAdc, Vcg = 6.0 Vdc, f = 100 MHz)

Collector-Base Capacitance Ceb — 1.0 pF
(Veg = 10 Vde, Ig = 0, f = 0.1to 1.0 MHz)

Small Signal Current Gain hfe 25 — —
(Iic = 2.0 mAdc, Vcg = 6.0 Vdc, f = 1.0 kHz)

Noise Figure NF(1) — 4.5 dB
(ic = 1.5 mAdc, Vcg = 6.0 Vdc, Rg = 50 (0, f = 200 Mhz)

Common-Emitter Amplifier Power Gain Gpel1) 15 — dB

(VCE = 6.0 Vdc, Ic = 5.0 mAdc, f = 200 MHz)
(1) Noise figure and power gain measured on the Ailtech 7380 50 () system.
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