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6367254 MOTOROLA SC (XSTRS/R F) 96D 81968 D
MAXIMUM RATINGS - i T—35—7
Rating Symbol Value Unit
i Collector-Emitter Voltage VCEQ 40 Vdc
t
H Collector-Base Voltage Vceo 75 Vdc BSS793
’ Emitter-Base Voltage VEBO 6.0 Vde Bss79c !
Collectar Current — Continuous ic 100 mAdc
THERMAL CHARACTERISTICS CASE 318-02/03, STYLE 6
Characteristic Symbol Max Unit SOT-23 (TO-236AA/AB)
Total Device Dissipation FR-5 Board,* Pp 225 mw
TA = 25°C I
Derate above 26°C 1.8 mW/IC 3 Collector
Thermal Resistance Junction to Ambient RoJA 556 °CimwW ‘ 3
Total Device Dissipation Pp 300 mw 1
Alumina Substrate,** Tp = 25°C 1 0 ’ Base
Derate above 25°C 2.4 mWrC
2 Emitter .
Thermal Resistance Junction to Ambient RoJA 417 °C/mwW [
Junction and Storage Temperature T4, IS_tQ 150 °C R

*FR-6 = 1.0 x 0,75 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

[ BSS79B = CE; BSS79C = CF

GENERAL PURPOSE TRANSISTOR
NPN SILICON

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

| Characteristic

| Symbol | Min

unit |

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
{lc = 10 mAdc)

V(BRICEO 40 ¢ - vde

Collector-Base Breakdown Voltage
{Ic = 10 pAdc)

V(BRICBO 7% — Vde

Emitter-Base Breakdown Voltage
{lg = 10 pAdc)

V(BRIEBO 6.0 — vde

Collector Cutoff Current
{Vcg = 60 Vdc)
{(Vcg = 60 Vdc, T = 150°C)

Icso
nAdc
pAdc

Emitter Cutoff Current
{(Vgg = 3.0 Vdc)

lEBO - 10 nAdc

ON CHARACTERISTICS

DC Current Gain
(lc = 160 mAde, Vog = 10 Vdc)

BSS79B
BSS79C

hrg 40 120 —
100 300 —

| Collector-Emitter Saturation Voltage
’ {lc = 150 mAdc, Ig = 15 mAdc)
{lc = 500 mAdc, Ig = 50 mAdc)

VCE(sat) Vde

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product
(VCE = 20 Vdc, Ig = 20 mAdc, f = 100 MHz)

MHz

Output Capacitance
(Ve = 10 Vde, f = 1.0 MHz2)

Cobo - 8.0 pF

SWITCHING CHARACTERISTICS

Delay Time
{Vce = 30 Vde, Ic = 150 mAdc)
{Ig1 = Ig2 = 15 mAdc)

td _ 10 ns

Rise Time
{Vcc = 30 Vdc, Ig = 160 mAdc)
{ig1 = Ig2 = 16 mAdc)

tr - 10 ns

Storage Time
(Vce = 30 Vde, Ic = 150 mAdc)
(i1 = g2 = 15 mAdc)

ts — 225 ns

Fall Time
(Vee = 30 Vde, Ic = 150 mAdc)
(g1 = g2 = 15 mAdc)

tf —_ 60 ns
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6367254 MOTOROLA SC (XSTRS/R F) . . _ 96D 81971. D
AR T-35-/9

{
1
i MAXIMUM RATINGS BsssZB
: Rating Symbol Value Unit Bssszc
Collector-Emitter Voltage VCEO 60 Vdc
. Collector-Base Voltage VCBO 60 Vde
Emitter-Base Voltage VEBO 5.0 Vdc CASE 318-02/03, STYLE 6
SOT-23 (TO-236AA/AB)
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit 3 Collector
Total Device Dissipation FR-5 Board,* Pp 225 mw
Ta = 26°C L 3 .
Derate above 25°C 1.8 mWrC } ’ Base
Thermal Resistance Junction to Ambient RaJa 556 °C/mwW 2
Total Device Dissipation Pp 300 mw 2 Emitter
Alumina Substrate,** Tp = 25°C
Derate above 26°C 24 mW/°C
Thermal Resistance Junction to Ambient RoJA 417 °C/mW GENERAL PURPOSE TRANSISTOR
Junction and Storage Temperature TJ: Tstg 150 °C PNP SILICON
*FR-6 = 1.0 x 0.76 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING
[ Bssa2B = cH; BSS82C = CM ]

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

[ Characteristic | symbol Min Max Unit
OFF CHARACTERISTICS .
Collector-Emitter Breakdown Voltage V(BR)CEO 60 — Vdc
{lc = 10 mA)
Collector-Base Breakdown Voitage V(BRICBO 60 —_ Vdce
{ic = 10 pA)
Emitter-Base Breakdown Voltage V(BR)EBO 5.0 — Vde
(g = 10 pA)
i Collector Cutoff Current IcBo
i (Vg = 60 V) - 10 nA
: (Ve = 50V, TA = 150°C) - 10 wA
Emitter Cutoff Current IEBO — 10 nA
(VEg = 3.0 V)
ON CHARACTERISTICS
! DC Current Gain BSS828 heE 40 120 —
{lc = 150 mA, Vcg = 10 V) BSS82C 100 300 —
Collector-Emitter Saturation Voltage VCE(sat) Vdc
{lc = 150 mA, Ig = 15 mA) - 0.4
(Ic = 500 mA, Ig = 60 mA) — 1.6
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 100 — MHz
{lc = 80 mA, Vo = 20 V, f = 200 MHz)

MOTOROLA SMALL-SIGNAL SEMICONDUCTORS
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6367254 MOTOROLA SC (XSTRS/R F) 96D 81973 _ D

MAXIMUM RATINGS ~ ) ’ 7-35-+3
Rating Symbol Value Unit

: Drain-Source Voltage Vpss 100 Vdc

H Gate-Source Voltage Vas =35 Vde st52

Drain Current Adc

, Contindous (1) 'o 017 CASE 318-02/03, STYLE 6
ulsed (2 'oas 068 SOT-23 (TO-236AA/AB)

O —

' THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

Total Device Dissipation FR-5 Board,* Pp 225 mw
TA = 25°C

Derate above 26°C 1.8 mwWrC Z«& 3
)]
2

3 Collector

1

Thermal Resistance Junction to Ambient RoJA 556 °C/mW pase

Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C 2 Emitter
Derate above 25°C 2.4 mwrC l

Thermal Resistance Junction to Ambient RaJA 417 °C/mW

Junction and Storage Temperature T4 Tstg 150 °C SWITCHING TRANSISTOR
*FR-6 = 1.0 x 0.75 x 0.62 in.

**Alumina = 0.4 x 0.3 x 0.024 in. 99.6% alumina. NPN SILICON
DEVICE MARKING
[ Bsvs2 = B2 |
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.}
Characteristic I Symbol Min Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BRICEO 12 - Vde %
{Ilc = 1.0 mAdc) .
Collector Cutoff Current IcBo nAdc
(Ve = 10 Vde, [g = 0) - 100 pAde
{Vcg = 10 Vde, Ig = 0, Tp = 125°C) — 5.0
ON CHARACTERISTICS

DC Current Gain bEg —
{ic = 1.0 mAdc, Vgg = 1.0 Vdc) 25 -
(Ic = 10 mAdc, Vcg = 1.0 Vdc) 40 120
{lc = 50 mAdc, Vcg = 1.0 Vdc) 25 —

Collector-Emitter Saturation Voltage VCE(sat) mVdc
{lc = 10 mAdc, Ig = 300 pAdc) _ 200
{Ic = 10 mAdc, Ig = 1.0 mAdc) — 250
(ic = 60 mAdc, Ig = 5.0 mAdc) — 400

Base-Emitter Saturation Voltage VBE(sat) mVde

. {Ic = 10 mAde, Ig = 1.0 mAdc) 700 850

: {Ic = 50 mAdc, Ig = 5.0 mAdc) — 1200

SMALL-SIGNAL CHARACTERISTICS

Current-Gain - Bandwidth Product fT 400 —_ MHz
{Ic = 10 mAdc, Vgg = 10 Vdc)

Output Capacitance Cobo . 4.0 pF
(Vgg = 6.0 Vdc, Ig = 0, f = 1.0 MHz)

Input Capacitance Cibo — 45 pF
(VEB = 1.0 Vdc, Ic = 0)

SWITCHING CHARACTERISTICS

Storage Time tg — 13 ns
{ic = Ig = IgM = 10 mAdc)

Turn-On Time ton — 12 ns
(VBE = 1.5 Vdc, Ic = 10 mAdc, Ig = 3.0 mAdc)
Turn-Off Time toff — 18 ns t
(Ic = 10 mAdc, Ig = 3.0 mAdc)

MOTOROLA SMALL-SIGNAL SEMICONDUCTORS

3-38



MOTOROLA SC {XSTRS/R F}

at  pE [L3wvzsy nosidss 9 1 )

. 6357254 MOTOROLA SC (XSTRS/R F)
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e

96D 81985. D

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 45 Vdc
Collector-Base Voltage VeBo 50 Vdc
Emitter-Base Voitage VEBO 5.0 Vde
Collactor Current — Continuous ic 50 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-6 Board,* Pp 225 mw
Ta = 25°C
Derate above 25°C 1.8 mwWrC
Thermal Resistance Junction to Ambient RoJA 556 °C/mW
Total Device Dissipation Pp 300 mw
Alumina Substrate,** Tp = 25°C
Derate above 256°C 2.4 mwrC
Thermal Resistance Junction to Ambient RaJA 417 °CimW
Junction and Storage Temperature Ty Tstg 150 °C

T-29-/8

*FR-5 = 1.0x 0.75 x 0.62 in.

**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

l MMBAB11C5 = C5; MMBAB11C6 = C6; MMBA811C7 = C7; MMBAS11C8 = C8

PNP SILICON

MMBAS811C5,6,7,8

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

3 Collector
‘ 3
1 ’ B.Iase
2 2 Emitter
AMPLIFIER TRANSISTOR

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

Refer to 2N5086 for graphs.

| Characteristic I Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BRICEO 45 —_ Vde
{lc = 1.0 mAdc)
Collector-Base Breakdown Voltage V(BR)CBO 50 - Vdc
(Ic = 100 pAdc)
Emitter-Base Breakdown Voltage V(BR)JEBO 5.0 — Vdc
{lc = 10 pAdc)
Collector Cutoff Current IcBO — 50 nAdc
(VcB = 40 Vdc)
Emitter Cutoff Current lEBO — 50 nAdc
(VEB = 5.0 Vdc)
ON CHARACTERISTICS
DC Current Gain hgg —
(lc = 0.1 mAdc, Vcg = 3.0 Vdc}) 150 —
(ic = 0.5 mAdec, Vce = 3.0 Vdc) 135 900
t {For Reference Only) —_ —
(ic = 0.5 mAdc, Vcg = 3.0 Vdc) MMBA811C5 135 270
MMBA811C6 200 400
MMBA811C7 300 600
MMBAS11C8 450 900
Collector-Emitter Saturation Voltage VCE(sat) — 0.3 Vdc
{Ic = 20 mAdc, Ig = 2.0 mAdc)
Base-Emitter On Voltage VBE(on) 0.5 0.65 Vde
{lc = 0.5 mAdc, Vcg = 3.0 Vdc)
SMALL SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product 75 MHz

(lc = 1.0 mAdc, Vg = 6.0 Vdc, f = 100 MHz)

| " |
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Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 40 Vde
Collector-Base Voltage VcBO 50 Vde M MBA812M3’4’5’6’7
Emitter-Base Voltage VEBO 5.0 Vdc
Collector Current — Continuous Ic 100 mAdc CASE 318-02/03, STYLE 6
THERMAL CHARACTERISTICS SOT-23 (TO-236AA/AB)
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mw 3 Collector
TA = 25°C
Derate above 25°C 1.8 mWrC ‘ 3
Thermal Resistance Junction to Ambient RaJA 556 C/mwW %’ 1
Total Device Dissipation Pp 300 mw 1 2 Base
Alumina Substrate,** Tp = 25°C 2 Emitter
Derate above 25°C 24 mwWrC
Thermal Resistance Junction to Ambient RaJA 417 °C/mW
. Junction and Storage Temperature TJ. Ts_tg 150 °C GENERAL PURPOSE TRANSISTOR
*FR-5 = 1.0 x 0.76 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina. PNP SILICON
DEVICE MARKING ’
MMBA812M3 = M3; MMBA812M4 = M4; MMBA812M5 = M5;
MMBAB12M6 = M6; MMBAB12M7 = M7 Refer to 2N5086 for graphs
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
L Characteristic | Symbol Min Max | Unit |
OFF CHARACTERISTICS
Collector Cutoff Current IcBO - 0.1 pAde
(VeB = 40 Vdc, Ig = 0)
Emitter Cutoff Current IEBO — 0.1 pAde
(VEg = 5.0 Vdc, Ic = 0}
ON CHARACTERISTICS
DC Current Gain hEE —
(VCE = 6.0 Vdc, Ig = 1.0 mAdc) MMBA812M3 60 120
MMBA812M4 20 180
MMBA812M5 135 270
MMBA812M6 200 400
MMBA812M7 300 600
Collector-Emitter Saturation Voitage VCE{sat) — 05 Vvde
{ic = 30 mAdc, I3 = 3.0 mAdc)
Base-Emitter On Voltage VBE(on) — 0.8 Vdc
(VCg = 6.0 Vde, Ig = 1.0 mAdec)
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T—3(- (5~
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Volitage VCEO 25 Vdc M M Bc 1 009 Fl
Collector-Base Voltage VCcBO 50 Vdc M M Bc 1 009 F3
Emitter-Base Voltage VEBO 6.0 Vde
Collector Current — Continuous Ic 50 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 Collector
TaA = 25°C
Derate above 25°C 1.8 mwWrC 3 ,
Thermal Resistance Junction to Ambient RoJA 556 C/imw 1 ’ Base
Total Device Dissipation Pp 300 mw 2
Alumina Substrate,** Tp = 25°C 2 Emitter
Derate above 25°C 2.4 mwrC
Thermal Resistance Junction to Ambient RoJA 417 °CimW
Junction and Storage Temperature Ty, Tstg 150 °C AM/FM RF AMPLIFIER
*FR-5 = 1.0 x 0.75 x 0.62 in. TRANSISTOR
**Alumina = 0.4 x 0.3 x 0.024 in. 89.5% alumina.
NPN SILICON
DEVICE MARKING

[ MMBC1009F1 = F1; MMBC1009F3 = F3 |

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

Characteristic { Symbol l Min I Typ I Max l Unit —l

OFF CHARACTERISTICS
Collector Cutoff Current Iceo — - 0.1 pAde

(Ve = 15 Vde, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hFE

(Ic = 0.6 mAdc, Vg = 3.0 Vdc) MMBC1009F1 30 — 60

MMBC1009F3 60 - 120

Colilector-Emitter Saturation Voltage VCE(sat) — — 0.3 Vde

{ic = 10 mAdg, Ig = 1.0 mAdc)
SMALL-SIGNAL CHARACTERISTICS

Current-Gain Bandwidth Product T 150 - — MHz
{lc = 1.0 mAdc, Vcg = 6.0 Vdg, f = 100 MHz)

Output Capacitance Cobo — 2.0 —_ pF
{(Vcg = 6.0V, Ig = 0, f = 1.0 MHz)

Noise Figure NF - 25 - dB

(ic = 0.5 mAdc, Vg = 6.0 Vdc, f = 1.0 MHz, Rg = 500 Q)

MOTOROLA SMALL-SIGNAL SEMICONDUCTORS
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MAXIMUM RATINGS

96D 81989

p |
T-29~1

MMBC1622D6

MMBC1622D7

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

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 35 Vdc
Collector-Base Voltage VcBo 40 Vde
Emitter-Base Voitage VEBO 5.0 Vdc
Collector Current — Continuous Ic 100 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board,* Pp 225 mwW
TA = 26°C
Derate above 25°C 1.8 mWrC
Thermal Resistance Junction to Ambient RoJA 556 °C/imW
Total Device Dissipation Pp 300 mwW
Alumina Substrate,** Tp = 25°C
Derate above 25°C 24 mWrC
Thermal Resistance Junction to Ambient RaJA 417 °C/mW
Junction and Storage Temperature LNA Tﬂg 150 °C

3 Collector
‘ 3
1 ’ B1ase
2
2 Emitter
AMPLIFIER TRANSISTOR

*FR-6 = 1.0 x 0.75 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

DEVICE MARKING

I MMBC1622D6 = D6; MMBC1622D7 = D7

NPN SILICON

Refer to MPS3904 for graphs.

ELECTRICAL CHARACTERISTICS (Ta = 26°C unless otherwise noted.}

| Characteristic

! Symbol Min Max Unit

OFF CHARACTERISTICS

Collector Cutoff Current
{VcB = 25 Vdc, Ig = 0)

IcBoO — 50 nAdc

Emitter Cutoff Current
(VEB = 5.0 Vdc, I = 0)

lEBO - 50 nAdc

ON CHARACTERISTICS

DC Current Gain

{VCg = 3.0 Vdg, Ic = 0.5 mAdc)

(VCE = 3.0 Vdc, Ic = 0.1 mAdc} All
MMBC1622D6
MMBC1622D7

hEe -
150 —
200 400
300 600

Collector-Emitter Saturation Voltage
{lc = 100 mAdc, Ig = 10 mAdc}

VCE(sat) - 0.3 Vde

Base-Emitter On Voltage
(VCe = 3.0 Vde, Ic = 0.5 mAdc)

VBE(on) 0.55 0.65 Vdc

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product
{VCe = 6.0 Vdc, Iz = 1.0 mAdc, f = 100 Mhz)

MHz

|f1-l100
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