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4-A SwiltchMax' || Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies TERMINAL DESIGNATIONS
and Other High-Voltage Switching Applications
Features: Applications: E
® Fast switching speed m Off-line power supplies C —_———a
m High-voltage ratings: w High-voltage inverters (FLANGE) O :é
Veey = 600 V10 700 V ®m Switching regulators —
m Low V. (sat)atl = 4A —
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92CS-39969

The MJE13004 and MJE1I3005 SwitchMax |l series of
silicon n-p-n power transistors feature high-voltage capaoil-
ity, fast switching speeds, and low saturation voltages,
together with high safe-operating-area (SOA) ratings. They
are specially designed for off-line power supplies, converter
circuits, and pulse-width-modulated regulators. These high-
voltage, high-speed transistors are tested for parameters
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that are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,
saturation voltages are specified at 100°C to provide infor-
mation necessary for worst-case design.

These transistors are supplied in the JEDEC TO-220AB
(VERSAWATT) plastic package.
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.......... 167 °C/W




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

MJE 13004, MJE 13005

L Characteristic

Symbot

Unit

*OFF CHARACTERISTICS

Coltector-Emitter Sustaining Voltage
{ic=10mA, ig =0}

MJE13004
MJE13005

VCEO(sus)

400

Vdc

Collector Cutoff Current
(VcEy = Rated Value, VBE(off) = 1.5 Vdc)
{VCEy = Rated Value, Vgg (o) = 1.5 Vdc, Tg = 100°C)

Icev

mAdc

Emitter Cutoff Current
(VEg =8 Vde, Ic=0)

IEBO

mAdc

SECOND BREAKDOWN

Second Breakdown Collector Current with base forward biased

IS/b

See Figure 1

Clamped Inductive SOA with Base Reverse Biased

RBSOA

See Figure 2

*ON CHARACTERISTICS

DC Current Gain
{lc =1 Adc, Vg = 5 Vdc)
{tg = 2 Adc, VeE = 5 Vdc)

hEE

Collector-Emitter Saturation Voltage
{ic = 1 Adc, Ig = 0.2 Adc)
{Ic = 2 Adc, Ig = 0.5 Adc)
{ic =4 Adc, Ig = 1 Adc)
{ic = 2 Adc, Ig = 0.5 Adc, T¢ = 100°C)

VCE(sat)

Vdc
0.2 05

0.7 1

Base-Emitter Saturation Voltage
(I =1 Adc, Ig = 0.2 Adc)
{ic = 2 Adc, Ig = 0.5 Adc)
{Ic = 2 Adc, Ig = 0.5 Adc, T¢ = 100°C)

VBE(sa1)

Vdc
0.90 1.2
0.95 1.6

POWER
TRANSISTORS

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product
(Ic = 500 mAde, Vg = 10 Vdc, f = 1 MHz)

— — MHz

Output Capacitance
(Veg - 10 Vdc, Ig = 0, f = 0.1 MHz)

Cob

200 - pF

SWITCHING CHARACTERISTICS

Resistive Load

Delay Time (Vec =125 Vde, ig = 2 A,

181 =1g2=04A, t, =25 us,

Aise Time

Storage Time Duty Cycle < 1%)

Fall Time

0.02 0.1 us

0.08 0.7 us

1.90 4 us

0.16 0.9 us

Inductive Load, Clamped

Voltage Storage Time} (Ig = 2 A, Vejamp = 300 Vdc,

Crossover Time

Fall Time

lg1 =0.4 A, Vgg(off) = 5 Vde, Te = 100°C)

1.60 4 Hs

0.15 0.9 us

0.05 - us

*Pulse Test: Pulse Width = 300 us, Duty Cycle = 2%.
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Fig. 1 — Maximum forward-bias safe-operating-areas for Fig. 2 — Maximum reverse-bias safe-operating-areas for
both types. both types.
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Fig. 3 — Dissipation and I, derating curves for both types.
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