MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

PNP Silicon High-Power
Transistors

... designed for use in power amplifier and switching circuits.

* Low Collector-Emitter Saturation Voltage —
Ic =15 Adc, VCE(sat) = 1.0 Vdc (Max) 2N4398,99
= 1.5 Vdc (Max) 2N5745
» DC Current Gain Specified — 1.0 to 30 Adc
e Complements to NPN 2N5301, 2N5302, 2N5303

*MAXIMUM RATINGS

Rating Symbol | 2N4398 | 2N4399 | 2N5745 | Unit
Collector-Emitter Voltage VCEO 40 60 80 Vdc
Collector-Base Voltage VcB 40 60 80 Vdc
Emitter—Base Voltage VEB 5.0 Vdc
Collector Current — Continuous Ic 30 30 20 Adc

Peak 50 50 50
Base Current — Continuous B 7.5 Adc
Peak 15
Total Device Dissipation Pp
@ Tp = 25°C** 5.0 Watts
Derate above 25°C 28.6 mw/°C
Total Device Dissipation @ Tc = 25°C Pp 200 Watts
Derate above 25°C 1.15 w/°C
Operating and Storage Junction TJ, Tstg —65 to +200 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case CAle) 0.875 °C/wW
Thermal Resistance, Junction to Ambient CATN 35 °C/IW
*Indicates JEDEC Registered Data.
**Motorola guarantees this data in addition to JEDEC Registered Data.
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Figure 1. Power—Temperature Derating Curve
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Safe Area Curves are indicated by Figure 13. All limits are applicable and must be observed.
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2N4398 2N4399 2N5745

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

Characteristic Symbol Min Max | Unit |
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1) VCEO(sus)
(Ic =200 mAdc, Ig = 0) 2N4398 40 — vdc
2N4399 60 —
2N5745 80 —
Collector Cutoff Current IcCEO mAdc
(Vce =40 Vdc, Ig =0) 2N4398 — 5.0
(Vce =60 Vdc, Ig = 0) 2N4399 — 5.0
(Vce =80 Vdc, Ig=0) 2N5745 _ 5.0
Collector Cutoff Current ICEX mAdc
(VCE =40 Vdc, VBE(off) = 1.5 Vdc) 2N4398 — 5.0
(VcE = 60 Vdc, VBE(off) = 1.5 Vdc) 2N4399 — 5.0
(VcE = 80 Vdc, VBE(off) = 1.5 Vdc) 2N5745 _ 5.0
(VCE = 30 Vdc, VBE(off) = 1.5 Vdc, T¢ = 150°C) 2N4398, 2N4399 — 10
(VCE = 80 Vdc, VBE(off) = 1.5 Vdc, T = 150°C) 2N5745 _ 10
Collector Cutoff Current lcBO mAdc
(Vcp =40 Vdc, Ig =0) 2N4398 — 1.0
(Vcp =60 Vdc, Ig =0) 2N4399 — 1.0
(Vce =80 Vdc, Ig =0) 2N5745 — 1.0
Emitter Cutoff Current (Vgg = 5.0 Vdc, Ic =0) IEBO — 5.0 mAdc
ON CHARACTERISTICS
DC Current Gain (1) hgge —
(Ic = 1.0 Adc, Vcg = 2.0 Vdc) All Types 40 —
(Ic =10 Adc, VcE = 2.0 Vdc) 2N5745 15 60
(Ic =15 Adc, Vcg = 2.0 Vdc) 2N4398, 2N4399 15 60
(Ic =20 Adc, VcE = 2.0 Vdc) 2N5745 5.0 —
(Ic =30 Adc, VcE = 4.0 Vdc) 2N4398, 2N4399 5.0 —
Collector-Emitter Saturation Voltage (1) VCE(sat) Vdc
(Ic =10 Adc, Ig = 1.0 Adc) 2N4398, 2N4399 — 0.75
2N5745 _ 1.0
(Ic =15 Adc, Ig = 1.5 Adc) 2N4398, 2N4399 — 1.0
2N5745 _ 15
(Ic =20 Adc, Ig = 2.0 Adc) 2N4398, 2N4399 — 2.0
(Ic =20 Adc, Ig = 4.0 Adc) 2N5745 _ 2.0
(Ic =30 Adc, Ig = 6.0 Adc) 2N4398, 2N4399 _ 4.0
Base—Emitter Saturation Voltage (1) VBE(sat) Vdc
(Ic =10 Adc, Ig = 1.0 Adc)** 2N4398, 2N4399 — 1.6
2N5745 _ 1.7
(Ic =15 Adc, Ig = 1.5 Adc) 2N4398, 2N4399 _ 1.85
2N5745 — 2.0
(Ic =20 Adc, Ig = 2.0 Adc)** 2N4398, 2N4399 _ 25
(Ic =20 Adc, Ig = 4.0 Adc) 2N5745 — 25
Base—Emitter On Voltage (1) VBE(on) Vdc
(Ic =10 Adc, VcE = 2.0 Vdc) 2N5745 — 1.5
(Ic =15 Adc, VcE = 2.0 Vdc) 2N4398, 2N4399 — 1.7
(Ic =20 Adc, Vcg = 4.0 vVdc) 2N5745 _ 25
(Ic =30 Adc, VcE = 4.0 Vdc) 2N4398, 2N4399 _ 3.0

*Indicates JEDEC Registered Data.
**Motorola Guarantees this Data in Addition to JEDEC Registered Data.
(1) Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%

(continued)
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ELECTRICAL CHARACTERISTICS — continued

2N4398 2N4399 2N5745

Characteristic Symbol Min | Max | Unit |
DYNAMIC CHARACTERISTICS
Current—-Gain Bandwidth Product (2) fT MHz
(Ic = 1.0 Adc, VcE = 10 Vdc, 2N4398, 2N4399 4.0 —
f=1.0 MHz) 2N5745 20 _
Small-Signal Current Gain hte 40 — _
(Ic =1.0 Adc, Vcg = 10 Vdc, f = 1.0 kHz)
SWITCHING CHARACTERSTICS
Rise Time 2N4398, 2N4399 tr — 0.4 ys
2N5745 — 1.0
Storage Time (Ve =30 vde, 2N4396, 2N4399 ts — 15 us
Ic =10 Ade, 2N5745 — 2.0
IB1 =1B2 = 1.0 Adc) :
Fall Time 2N4398, 2N4399 tf — 0.6 us
2N5746 — 1.0

(2) fris defined as the frequency at which |hfe| extrapolates to unity.

SWITCHING TIME EQUIVALENT TEST CIRCUITS
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2N4398 2N4399 2N5745
TYPICAL “ON” REGION CHARACTERISTICS
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2N4398 2N4399 2N5745

RATINGS AND THERMAL DATA
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50 000 o H There are two limitations on the power handling ability of a
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a NS NG ] transistor: average junction temperature and second break-
\<§5 20 = < N N 50ms] down. Safe operating area curves indicate Ic — VcE limits of
% 10 N NS N the transistor that must be observed for reliable operation;
2 50F 2N5745 — 2N4398,2N4399 “g > i.e., the transistor must not be subjected to greater dissipa-
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Figure 9. Thermal Response

DESIGN NOTE: USE OF TRANSIENT THERMAL RESISTANCE DATA

tp

Pp Pp

e 1 =

t
DUTY CYCLE, D=1y f- é

PEAK PULSE POWER = Pp

A train of periodical power pulses can be represented by the
model as shown in Figure A. Using the model and the device
thermal response, the normalized effective transient thermal
resistance of Figure 9 was calculated for various duty cycles.

To find 83¢c(t), multiply the value obtained from Figure 9 by
the steady state value 83c( ).
Example:
The 2N4398 is dissipating 100 watts under the following
conditions: t1 =1.0 ms, tp = 5.0 ms. (D = 0.2)
Using Figure 9, at a pulse width of 1.0 ms and D = 0.2, the
reading of r (t) is 0.28.
The peak rise in junction temperature is therefore

T=r()x Ppx8jc(e)=0.28 x 100 x 0.875 =24.5°C

Motorola Bipolar Power Transistor Device Data

3-33





