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6367254 MOTOROLA SC (XSTRS/R F) ' 96D 82041° D

MAXIMUM RATINGS —_— 7’ ‘2 9 /5
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Vdc MMBT3906
Collector-Base Voltage Vceo 40 Vde
Emitter-Base Voltage V| 5.0 Vdc
Collector Current _9 Continuous fs : 200 mAdc CASE 318-02/03, STYLE 6
SOT-23 (TO-236AA/AB)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mw 3 Colfector
TaA = 25°C
Derate above 25°C 1.8 mWrC 1
Thermal Resistance Junction to Ambient RgJA 556 °C/mW Base
Total Device Dissipation Pp 300 mw 2 Emitter
Alumina Substrate,** Tp = 25°C
Derate above 256°C 2.4 mWrC
Thermal Resistance Junction to Ambient RaJA 417 °C/mwW :
Junction and Storage Temperature TJ. Tet, 150 °C GENERAL PURPOSE TRANSISTOR
e Alamina 04 % 00 0034 n. 99.5% alumina, PP SILICON
DEVICE MARKING

[ MMmBT3206 =~ 24 |

Refer to 2N3905 for graphs,
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

I Characteristic | Symbol Min Max Unit —l

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voitage(1) V(BRICEO 40 — Vdc
(lc = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 40 - Vde
{Ic = 10 pAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 5.0 —_ Vdc
(lg = 10 pAdc, Ic = 0)

Base Cutoff Current gL — 50 nAdc
{Vce = 30 Vdc, Vgg = 3.0 Vdc)

Collector Cutoff Current IcEX - 60 nAdc
{Vcg = 30 Vdc, Vgg = 3.0 Vdc)

ON CHARACTERISTICS(1)

DC Current Gain hrg -
{ic = 0.1 mAdc, Vcg = 1.0 Vde) 60 —
{lc = 1.0 mAdc, Veg = 1.0 Vdc) 80 -

. (Ic = 10 mAdc, Vg = 1.0 Vde) 100 300
; (Ic = 50 mAdc, Vg = 1.0 Vde) 60 -

{lc = 100 mAde, Vg = 1.0 Vdc) 30 —_

Collector-Emitter Saturation Voltage VCE(sat) Vde
{ic = 10 mAdc, Ig = 1.0 mAdc) - 0.25
{lc = 60 mAdc, Ig = 5.0 mAdc) — 0.4

Base-Emitter Saturation Voltage VBE(sat) Vde
(ic = 10 mAdc, Ig = 1.0 mAdc) 0.65 0.85
{lc = 50 mAdc, Ig = 5.0 mAdc) — 0.95

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr 250 — MHz
{lc = 10 mAdc, Vo = 20 Vdc, f = 100 MHz)

Output Capacitance Cobo - 4.5 pF
{(VcB = 6.0 Vde, Ig = 0, f = 100 kHz)

Input Capacitance ) Cibo — 10.0 pF
{VBE = 0.5 Vdc, I = 0, f = 100 kHz)

Input Impedance hje 2.0 12 k ohms
{lc = 1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)

Voltage Feedback Ratio hre 0.1 10 X 10-4
{Ic = 1.0 mAdc, Vgg = 10 Vde, f = 1.0 kHz)

Small-Signal Current Gain hfg 100 400 -
(Ilc = 1.0 mAdc, Vgg = 10 Vdc, f = 1.0 kHz)
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ELECTRICAL CHARACTERISTICS {continued) (Ta = 25°C uniess otherwise noted.)

Characteristic Symbol Min Max Unit
Output Admittance hoe 3.0 60 pmhos
{lc = 1.0 mAdc, Vo = 10 Vdc, f = 1.0 kHz)
Noise Figure NF - 4.0 dB
(Ic = 100 pAdc, Vg = 5.0 Vdc, Rg = 1.0 k ohm, f = 10 10 Hz to 15.7 kHz)
SWITCHING CHARACTERISTICS
Delay Time {Vge = 3.0 Vde, Vg = 0.5 Vde td — 35 ns
Rise Time Ic = 10 mAdc, Ig1 = 1.0 mAdc) t — 35 ns
Storage Time (Ve = 3.0 Vdc, Ic = 10 mAdc, ts — 225 ns
Fall Time IB1 = Ig2 = 1.0 mAdc) t —_ 75 ns

{1) Pulse Width < 300 ps, Duty Cycle < 2.0%.
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6367254 MOTOROLA SC (XSTRS/R F) .. 96D 82043 :
T MAXIMUM RATINGS - 7- -2 9 - (S

Rating Symbol Value Unit
Collector-Emitter Voltage VceEo 30 \
i Collector-Base Voltage VeBo 40 v - MMBT4123
: Emitter-Base Voltage - VEBO 5.0 \
Collector Current — Continuous Ic 200 mAdc CASE 318-02/03, STYLE 6
) S0T-23 (TO-236AA/AB)
THERMAL CHARACTERISTICS
Characteristic Symbo! Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mw 2 ol
TA = 25°C . Collector
Derate above 25°C 1.8 mWrC ‘ 3
Thermal Resistance Junction to Ambient RoJA 556 °C/mW Y ’ B‘ase
Total Device Dissipation Pp 300 mwW 2
Alumina Substrate,** Tp = 25°C 2 Emitter
Derate above 26°C 24 mWrC
Thermal Resistance Junction to Ambient RaJA 417 °CimwW
Junction and Storage Temperature Ty Tstg 150 °C
*FR-6 = 1.0 x 0.75 x 0.62 in. GENERAL PURPOSE TRANSISTOR
] i = i % ina.
Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina NPN SILICON
DEVICE MARKING
[ MmBT4123 < 5B ]

N Refer to 2N4123 for graphs.
ELECTRICAL CHARACTERISTICS {TA = 25°C unless otherwise noted.)

Characteristic ‘ Symbol Min Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage(1) V(BR)CEO 25 — Vde
{Ic = 1.0 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 30 — Vde
{ic = 10 pAdc, Ig = 0}

Emitter-Base Breakdown Voltage V(BRJEBO 5.0 - Vde
{lg = 10 pAdc, I = 0)

Collector Cutoff Current Iceo —_ 50 nAdc
(Ve = 20 Vde, Ig = 0)

Emitter Cutoff Current IEBO - 50 nAdc
(VBE = 3.0 Vdc, I = 0)

ON CHARACTERISTICS

DC Current Gain(1) heg -
(Ilc = 2.0 mAdc, Vcg = 1.0 Vdc) 50 150
{Ic = 50 mAdc, Vcg = 1.0 Vdc) 25 —

Collector-Emitter Saturation Voltage(1} VCE(sat} — 0.3 Vdc

} {ic = 50 mAdc, Ig = 5.0 mAdc)
Base-Emitter Saturation Voltage(1) VBE(sat) - 0.95 Vde

(ic = 50 mAdc, Ig = 5.0 mAdc)
SMALL-SIGNAL CHARACTERISTICS

Current-Gain ~— Bandwidth Product fr 250 - MHz
{ic = 10 mAdc, Vg = 20 Vdc, f = 100 MHz)

Qutput Capacitance Cobo - 4.0 pF
(VcB = 5.0 Vdc, Ig = 0, f = 100 kHz)

Input Capacitance Cibo — 8.0 pF
(VBE = 0.5 Vde, Ig = 0, f = 100 kHz)

Collector-Base Capacitance Ceb — 4.0 pF
{ig = 0,Vcg = 6.0 V. f = 100 kHz)

Small-Signal Current Gain he 60 200 —
{lc = 2.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)

Current Gain — High Frequency Ihtel 25 - —
(ic = 10 mAdc, Vog = 20 Vde, f = 100 MHz)

Noise Figure . NF — 6.0 dB

(Ic = 100 pAdc, VCE = 5.0 Vdc, Rg = 1.0 kehm,
Noise Bandwidth = 10 Hz to 16.7 kHz)

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
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T T 65367254 MOTOROLA I N s -
MAXIMUM RATINGS SC (XSTRS/R F) 96D 82044 D
L Rating Symbol Value Unit T ,2 9 —/.5"
Collector-Emitter Voltage Vceo 30 Vde
Collector-Base Voltage VCBO 30 Vde
Emitter-Base Voitage VEBO 40 Vde MMBT4125
Collector Current — Continuous Ic 200 mAdc
Total Device Dissipation @ Ta = 25°C Pp 350 mwW CASE 318-02/03, STYLE 6
Derate above 25°C . 2.8 mwWrC SOT-23 (TO-236AA/AB)
Total Device Dissipation @ T¢ = 25°C Pp 1.0 Watt
Derate above 25°C 8.0 mWrC
Operating and Storage Junction TJ. Tstg | —56to +150 °C
Temperature Range 3 Collector
THERMAL CHARACTERISTICS ‘ 3
Characteristic Symbo! Max Unit 4 ’ A
Total Device Dissipation FR-6 Board,* PD 225 mw 2 .
Ta = 25°C 2 Emitter
Derate above 25°C 1.8 mWrC
Thermal Resistance Junction to Ambient RoJA 556 °C/mW
Total Device Dissipation Pp 300 mw
e or T, = 25°C GENERAL PURPOSE TRANSISTOR
Derate above 256°C 2.4 mwrC PNP SILICON
Thermal Resistance Junction to Ambient RoJA 417 °C/mW
Junction and Storage Temperature TJ Tstg 150 °C
*FR-6 = 1.0 x 0.75 x 0.62 in. Refer to 2N4125 for graphs.
#Alumina = 0.4 x 0.3 x 0.024 in. 89.5% alumina.
DEVICE MARKING
[ MmBT4125 = 2D Il
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.}
I Characteristic | Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) V(BR)CEO 30 —_ Vdc
{ic = 1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BRICBO 30 —_ Vde
{lc = 10 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BRIEBO 4.0 — Vde
(I = 10 pAdc, Ic = 0}
Collectar Cutoff Current IcBo —_ 50 nAdc
(Ve = 20 Vdg, Ig = 0)
Emitter Cutoff Current lgegO - 50 nAdc
{VBg = 3.0 Vdc, Ic = 0)
ON CHARACTERISTICS
DC Current Gain(1} hgg 50 150 —_
{ic = 2.0 mAdc, Vcg = 1.0 Vdc) 25 -
{ic = 60 mAde, Vcg = 1.0 Vdc}
Collector-Emitter Saturation Voitage(1) VCE(sat) — 04 Vde
{Ic = 50 mAdc, Ig = 6.0 mAdc)
Base-Emitter Saturation Voltage(1) VBE(sat) - 0.95 Vde

{ic = 50 mAdc, Ig = 5.0 mAdc)
SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product fr 200 —_ MHz
{lc = 10 mAdc, Vgg = 20 Vdc, f = 100 MHz)

Input Capacitance Cibo - 10 pF
(Vge = 0.5 Vdc, Ig = 0, f = 100 kHz)

Collector-Base Capacitance Ceb — 4.5 pF
VcB = 6.0 Vdc, Ig = 0, f = 100 kHz)

Small-Signal Current Gain hfe 50 200 —_
{ic = 2.0 mAdc, VG = 10 Vdc, f = 1.0 kHz)

Current Gain — High Frequency Ihel 2,0 — —
{lc = 10 mAdc, Vgg = 20 Vdc, f = 100 MHz)

Noise Figure NF — 5.0 dB

{Ic = 100 pAdc, VGg = 8.0 Vdc, Rg = 1.0 kohm,
Noise Bandwidth = 10 Hz to 16.7 kHz}

(1) Puise Test: Pulse Width = 300 us, Duty Cycle = 2.0%.
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MAXIMUM RATINGS | 7-38- (7
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Vdc M MBT4401
Collector-Base Voltage VeBO 60 Vdc
Emitter-Base Voltage VEBO 6.0 Vde
Collector Current — Continuous Ic 600 mAdc CASE 318-02/03, STYLE 6
SOT-23 (TO-236AA/AB)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit |
Total Device Dissipation FR-5 Board,* Pp 225 mw !
TA = 25°C 3 Collector
Derate above 25°C 1.8 mwrC ‘ 3
Thermal Resistance Junction to Ambient RoJA 556 °C/mW . L ’ B‘ase
Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C 2 Emitter .
Derate above 25°C 24 mwrC :
Thermal Resistance Junction to Ambient RaJA 417 °C/mW .
Junction and Storage Temperature 19 Tstg 150 °C !
"FRS = 10 075 x 062 I, SWITCHING TRANSISTOR
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. i
NPN SILICON
DEVICE MARKING
[ MmBT4401 = 2x |
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted.) Refer to 2N4401 for graphs.
Characteristic | Symbol I Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage{1) (Ic = 1.0 mAdc, Ig = 0) V(BR)CEO 40 — Vde
Collector-Base Breakdown Voltage (lg = 0.1 mAdc, Ig = 0} V(BRICBO 60 — Vde
Emitter-Base Breakdown Voltage (g = 0.1 mAdc, Ig = 0) V(BRIEBO 6.0 - Vdc
Base Cutoff Current (Vgg = 35 Vdc, VEg = 0.4 Vdc) IBEV — 0.1 pAde
Collector Cutoff Current (Vg = 36 Vde, VEg = 0.4 Vdc) ICEX — 0.1 pAdc
ON CHARACTERISTICS({1)
DC Current Gain (ic = 0.1 mAdc, Vg = 1.0 Vde) hrg 20 — —
{ic = 1.0 mAdc, Vcg = 1.0 Vde) a0 -
{Ic = 10 mAdc, Vg = 1.0 Vdc) 80 —
{lc = 150 mAdc, Vg = 1.0 Vdc) 100 300
{Ic = 600 mAdc, Vo = 2.0 Vdc) 40 —
Collector-Emitter Saturation Voltage (Ic = 160 mAdc, Ig = 15 mAdc) VCE(sat) — 0.4 Vde
(Ic = 600 mAdc, Ig = 50 mAdc) — 0.75
Base-Emitter Saturation Voltage (Ic = 150 mAdc, Ig = 15 mAdc) VBE(sat) 0.75 0.95 Vde
(lc = 600 mAdc, Ig = 50 mAdc) — 1.2
1 SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 250 — MHz
{Ic = 20 mAdc, Vog = 10 Vde, f = 100 MHz)
Collector-Base Capacitance Ccb — 6.5 pF
{(Veg = 5.0 Vde, Ig = 0, f = 100 kHz)
Emitter-Base Capacitance Ceb — 30 pF
(VBe = 0.5 Vdc, I = 0, f = 100 kHz) )
Input Impedance hje 1.0 15 k ohms i
(Ic = 1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) -
Voltage Feedback Ratio hre 0.1 8.0 X 10-4
{Ic = 1.0 mAdc, Vg = 10 Vde, f = 1.0 kHz)
Small-Signal Current Gain hte 40 500 —
{Ic = 1.0 mAdc, Vgg = 10 Vdc, f = 1.0 kHz}
Output Admittance hoe 1.0 30 pmhos
{Ic = 1.0 mAdc, VGE = 10 Vdc, f = 1.0 kHz)
SWITCHING CHARACTERISTICS
Delay Time (Vce = 30 Vdc, VEg = 2.0 Vdc, tg —_ 15 ns
Rise Time Ic = 160 mAdc, 11 = 15 mAdc) 4 _ 20 ns
Storage Time {Vce = 30 Vde, Ig = 160 mAdc, tg — 225 ns
Fall Time 81 = Ig2 = 16 mAdc) 1 — 30 ns

(1} Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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