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6367254 MOTOROLA SC (XS
MAXIMUM RATINGS

TRS/R F)

T

96D 82027 . D
T-37~23

Value

Rating Symbol 404 404A

Unit

Collector-Emitter Voitage 24 35

Vceo

MMBT404

Vdc

Collector-Base Voltage VeBo 25 40

MMBT404A

Vdce

Emitter-Base Voltage VEBO 25

Vdc

Collector Current — Continuous 150

CASE 318-02/03, STYLE 6

mAdc

THERMAL CHARACTERISTICS

SOT-23 (TO-236AA/AB)

Characteristic Symbol

Unit 3 Collector

Total Device Dissipation FR-6 Board,* 225
TA = 25°C
Derate above 25°C

Pp

1.8

mwW

mWrC

Thermal Resistance Junction to Ambient RoJA 556

3
ClmW 2 Emitter

Total Device Dissipation 300
Alumina Substrate,** Tp = 25°C

Derate above 25°C

Pp
2.4

mw

mwWrC

Thermal Resistance Junction to Ambient 417

ReuA

°C/mW

150

Junction and Storage Temperature TJ. Ts\g

CHOPPER TRANSISTOR

*FR-5 = 1.0 x 0.76 x 0.62 in.
**Alumina = 0.4 x 0.3 x 0.024 in. 99.6% alumina.

DEVICE MARKING

PNP SILICON

| MMBT404 = 2M; MMBT404A = 2N

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

Characteristic

L

| Symbo! | Min Typ

unit |

Max l

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage
{ic = 10 mAdc, Ig = 0) MMBT404

MMBT404A

V(BRICEO Vde
24

35

Collector-Base Breakdown Voltage
{ic = 10 pAdc, Ig = 0) MMBT404

MMBT404A

V(BRICBO Vdc
25

40

Emitter-Base Breakdown Voltage
(lg = 10 pAdc, I = 0) MMBT404

MMBT404A

V(BRIEBO Vde
12

25

Collector Cutoff Current
(Vep = 10 Vde, Ig = 0)

IcBo 100

Emitter Cutoff Current
(VBe = 10 Vdc, Ig = 0)

IEBO 100

ON CHARACTERISTICS

DC Current Gain
{lc = 12 mAdc, Vg = 0.15 Vdc)

hrg 30 400

Collector-Emitter Saturation Voltage
{ic = 12 mAdc, Ig = 0.4 mAdc)
{Ic = 24 mAdc, Ig = 1.0 mAdc)

VCE(sat) Vde
0.15

0.20

Base-Emitter Saturation Voltage
(ic = 12 mAdc, Ig = 0.4 mAdc)
{lc = 24 mAdc, Ig = 1.0 mAdc)

VBE(sat) Vde

1.0

SMALL-SIGNAL CHARACTERISTICS

Output Capacitance
(Vg = 6.0 Vde, Ig = 0)

Cobo ' 20 pF

SWITCHING CHARACTERISTICS

Delay Time
{Vce = 10 Vde, Ig = 10 mAdc) (Figure 1)

tg 43

ns

Rise Time
{181 = 1.0 mAdc, VBE(off) = 14 Vdc)

tr 180 ns

Storage Time
(Vee = 10 Vde, Ic = 10 mAdc}

ts 675 ns

Fall Time
{Ig1 = g2 = 1.0 mAdc) {Figure 1)

tf 160 ns
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FIGURE 1 — SWITCHING TIME TEST CIRCUIT

E Vges Vee = —10V

1.0k

T
0.1 uF o Scope
Vin
51
Vin VBB
(Volts) (Volts)
ton, td, tr - 12 +1.4

Voltages and resistor values shown are

!
|
toff, ts and tg +20.6 -11.6 i
foric = 10 mA, Ic/lg = 10and Igq1 = ig2 |
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