MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Plastic Medium-Power
Complementary Silicon

Transistors

. . . designed for general-purpose amplifier and low—speed switching applications.

» High DC Current Gain —

hgg = 2500 (Typ) @ Ic = 4.0 Adc

Collector-Emitter Sustaining Voltage — @ 100 mAdc —

VCEO(sus) = 60 Vdc (Min) — 2N6040, 2N6043
= 80 Vdc (Min) — 2N6041, 2N6044
=100 Vdc (Min) — 2N6042, 2N6045

Low Collector—Emitter Saturation Voltage —

VCE(sat) = 2.0 Vdc (Max) @ Ic = 4.0 Adc — 2N6040,41, 2N6043,44
=2.0 Vdc (Max) @ Ic = 3.0 Adc — 2N6042, 2N6045
* Monolithic Construction with Built—In Base—Emitter Shunt Resistors

MAXIMUM RATINGS (1)

2N6040 | 2N6041 | 2N6042
Rating Symbol | 2N6043 | 2N6044 [ 2N6045 | unit
Collector-Emitter Voltage VCEO 60 80 100 Vdc
Collector-Base Voltage VcB 60 80 100 Vdc
Emitter—Base Voltage VEB 5.0 Vdc
Collector Current — Continuous Ic 8.0 Adc
Peak 16
Base Current B 120 mAdc
Total Power Dissipation @ T¢ = 25°C Pp 75 Watts
Derate above 25°C 0.60 wi/°C
Total Power Dissipation @ Tp = 25°C Pp 2.2 Watts
Derate above 25°C 0.0175 w/°C
Operating and Storage Junction, T3 Tstg —65t0 +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Chle) 1.67 °C/wW
Thermal Resistance, Junction to Ambient 6JA 57 °CIW
(1) Indicates JEDEC Registered Data.
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Figure 1. Power Derating

Preferred devices are Motorola recommended choices for future use and best overall value.
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2N6040 thru 2N6042 2N6043 thru 2N6045

*ELECTRICAL CHARACTERISTICS (Tc =25°C unless otherwise noted)

Characteristic Symbol Min | Max ‘ Unit
OFF CHARACTERISTICS
Collector—Emitter Sustaining Voltage VCEO(sus) Vdc
(Ic =100 mAdc, Ig = 0) 2N6040, 2N6043 60 —
2N6041, 2N6044 80 —
2N6042, 2N6045 100 o
Collector Cutoff Current IcEO HA
(Vcg =60 Vdc, Ig = 0) 2N6040, 2N6043 — 20
(Vce =80Vdc, Ig=0) 2N6041, 2N6044 _ 20
(Vcg =100 Vdc, Ig = 0) 2N6042, 2N6045 _ 20
Collector Cutoff Current ICEX HA
(VCE = 60 Vdc, VBE(off) = 1.5 Vdc) 2N6040, 2N6043 _ 20
(VCE = 80 Vdc, VBE(off) = 1.5 Vdc) 2N6041, 2N6044 _ 20
(VcE = 100 Vdc, VBE(off) = 1.5 Vdc) 2N6042, 2N6045 _ 20
(VCE = 60 Vdc, VBE(off) = 1.5 Vdc, T¢ = 150°C) 2N6040, 2N6043 - 200
(VCE = 80 Vdc, VBE(off) = 1.5 Vdc, T¢ = 150°C) 2N6041, 2N6044 o 200
(VcE = 100 Vdc, VBE(off) = 1.5 Vdc, T¢ = 150°C) 2N6042, 2N6045 - 200
Collector Cutoff Current IcBO PA
(Vcg =60 Vdc, Ig = 0) 2N6040, 2N6043 — 20
(Vcp =80 Vdc, Ig =0) 2N6041, 2N6044 — 20
(Vcg =100 Vdc, Ig = 0) 2N6042, 2N6045 — 20
Emitter Cutoff Current (Vgg = 5.0 Vdc, Ic =0) IEBO — 2.0 mAdc
ON CHARACTERISTICS
DC Current Gain hee —
(Ic =4.0 Adc, Vcg = 4.0 Vdc) 2N6040, 41, 2N6043, 44 1000 20.000
(Ic =3.0 Adc, Vcg = 4.0 Vdc) 2N6042, 2N6045 1000 20,000
(Ic =8.0 Adc, Vcg = 4.0 Vdc) All Types 100 _
Collector—Emitter Saturation Voltage VCE(sat) Vdc
(Ic =4.0 Adc, Ig = 16 mAdc) 2N6040, 41, 2N6043, 44 _ 2.0
(Ic =3.0 Adc, Ig = 12 mAdc) 2N6042, 2N6045 _ 2.0
(Ic =8.0 Adc, Ig = 80 Adc) All Types _ 4.0
Base—Emitter Saturation Voltage (Ic = 8.0 Adc, Ig = 80 mAdc) VBE(sat) — 45 Vdc
Base—Emitter On Voltage (Ic = 4.0 Adc, Vcg = 4.0 Vdc) VBE(on) — 2.8 Vdc
DYNAMIC CHARACTERISTICS
Small Signal Current Gain (Ic = 3.0 Adc, Vcg = 4.0 Vdc, f = 1.0 MHz) Ihtel 4.0 —
Output Capacitance 2N6040/2N6042 Cob — 300 pF
Vcg =10Vdc, Ig=0,f=0.1 MHz 2N6043/2N6045 — 200
(Vcs E
Small-Signal Current Gain (Ic = 3.0 Adc, Vcg = 4.0 Vdc, f = 1.0 kHz) hfe 300 — —
* Indicates JEDEC Registered Data.
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r(t), EFFECTIVE TRANSIENT
THERMAL RESISTANCE (NORMALIZED)
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Figure 4. Thermal Response

f, FREQUENCY (kHz)

Figure 6. Small-Signal Current Gain

There are two limitations on the power handling ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicate Ic — VcEg limits of
the transistor that must be observed for reliable operation;
i.e., the transistor must not be subjected to greater dissipa-
tion than the curves indicate.

The data of Figure 5 is based on Tj(pk) = 150°C; T is
variable depending on conditions. Second breakdown pulse
limits are valid for duty cycles to 10% provided Tj(pk)
< 150°C. Tj(pk) may be calculated from the data in Figure 4.
At high case temperatures, thermal limitations will reduce the
power that can be handled to values less than the limitations
imposed by second breakdown.
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2N6040 thru 2N6042 2N6043 thru 2N6045

PNP NPN
2N6040, 2N6041, 2N6042 2N6043, 2N6044, 2N6045
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