


PLANAR POWER 
Fairchild has been producing Power Transistors since 1964, and has concen­
trated on the PLANAR epitaxial technology using discrete emitters and nickel­
chromium thin film resistors. This effort has resulted in a line of premium 
devices that offer the user all the reliability and operating advantages of the 
PLANAR technology plus the increased power dissipation and safe operating 
area of discrete emitter devices. 

Another benefit in designing with Fairchild's power transistors is the a,vail­
ability of complementary-designed pairs. These NPN-PNP pairs are now avail­
able in a variety of packages to a maximum rating of 10 Amperes, 100 Volts 
and 100 Watts dissipation. 

PLANAR POWER ADVANTAGES 
Reliability of a transistor depends on many factors. It is a mistake to consider 
a single factor, such as operating junction temperature, as the overall de­
terminant of the transistor's reliability and life expectancy. There are at 
least two significant areas, usually neglected by the power transistor buyer, 
where Planar construction can add materially to the reliability of the device: 
1. Long-term drift, and 2. Ambient influences. 

LONG-TERM DRIFT AND STABILITY: Planar devices are inherently more stable 
and are affected less by long-term drift as a function of temperature and 
time. This is due to the passivated junctions of Planar transistors. 

AMBIENT INFLUENCES: Reliability depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques used in . the Planar process prohibit external influences from 
contaminating and degrading the junction surface. 

Secondary Breakdown 
Secondary breakdown frequently shows itself as localized spot heating which 
melts through the base region and causes a collector-to-emitter short. Take 
away the localized heating (or the concentration of currents which cause it) 
and you have removed the major cause of secondary breakdown. Fairchild 
does this by introducing nickel-chromium thin film resistors in series with 

the emitters. This prevents concentration of currents in any one spot. Here's 
how it works: 

All power transistors can be represented mechanically as thousands of sep­
arate transistors placed in parallel. Theoretically, the same amount of 
current flows through each., But in reality, because each transistor has slightly 
different characteristics, one will draw more than its share of current. This 
causes localized heating, which in turn causes the transistor to "hog" yet 
more current, which causes more heating. If this unpleasant cycle continues 
unchecked, the result is secondary breakdown. 

The NICR resistors, .placed in series with the emitters, prevent this from 
happening. When a transistor tries to "hog" more th11n its share of current. 
the resistor .induces a negative feedback which pulls it right back into the 
safe zone. 

Thus, the key to solving secondary breakdown· is not wider base areas, 
and/or lower frequencies. Fairchild power transistors, such as the 2N5002 
and 2N5003, have the resistors deposited onto the chip, and assure current 
sharing over the entire emitter periphery. This technique is highly successful 
in preventing secondary breakdown, while maintaining high frequency and 
the superior performance of Planar technology. 

PLANAR POWER TRANSISTOR COMPLEMENTARY PAIRS 

Collector 
Current 

2 Amperes 

5 Amperes 

10 Amperes 

Maximum 
Power 

Dissipation 

6 Watts @ 50° Case 

30 Watts @ 50° Case 

10 Watts @ 50° Case 

50 Watts @ 50° Case 

100 Watts @ 50° Case 
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Pkg. 

TO -39 

TO -59 

TO -39 

TO- 59 

TO· 61 

Complementary 
Pair 

NPN-PNP 

2N5148- 2N5147 

2N5150 - 2N5149 

2N4998 - 2N4999 

2N5000 - 2N5001 

2N5152 - 2N5151 

2N5154 - 2N5153 

2N5002 - 2N5003 

2N5004 - 2N5005 

2N5284 - 2N5286 

2N5285 - 2N5287 

2N5006 - 2N5007 

2N5008 - 2N5009 

2N5288 - 2N5290 

2N5289 - 2N5291 



PLANAR POWER SELECTION GUIDE 

Max. Power ·Package Fairchild 
Dissipation LVcEo Min. hFE @ (*) = Isolated .Device 

@Tc (W@ °C) (V) lc/VcE Collector Number 

NPN 1 Amp 5 @25° 40 15@ lA/lV T0-5 2N4237 
60 15@ lA/lV T0-5 2N4238 
80 15@ lA/lV T0-5 2N4239 

NPN 2 Amp 5 @25° 80 25@ 2A/5V T0-5 2N2890 
40@ 2A/5V T0-5 2N2891 

.6@ 50° 80 15@ 2A/5V T0-39 2N5148 
30@ 2A/5V T0-39 2N5150 

30@ 25° 80 25@ 2A/5V T0-59 2N2892 
TO - 59* 2N4075 

40@2A/5V T0-59 2N2893 
·TO - 59* 2N4076 

30@ 50° 80 15@ 2A/5V TO - 59* 2N4998 
30@ 2A/5V TO - 59* 2N5000 

NPN 5Amp 4@ 100° 50 15@ 5A/6V TO -5 2N2657 

,60 40@ 2A/2V T0-39 2N4895 
100@ 2A/2V T0-39 2N4896 

70 15@ 5A/6V T0-5 2N2658 

80 40@ 2A/2V TO -39 2N4897 

10@ 50° 80 20@ 5A/5V TO· 39 2N5152 
40@ 5A/5V TO -39 2N5154 

32.5@ 70° 60 50@ 5A/2.5V TO. 9• 2N5425 
DARLINGTON 1000 @ 5A/l.5V TO -9* 2N5426 

37@ 100° 80 20@ 5A/5V TO· 59* 2N4115 
40@ 5A/5V TO· 59* 2N4116 

50@ 50° 80 20@ 5A/5V TO· 59* 2N5002 
40@ 5A/5V TO· 59* 2N5004 

100 20@ 5A/5V TO· 59* 2N5284 
40@ 5A/5V TO· 59* 2N52.S5 

NPN 7 Amp 87@ 25° 180 30@ 1A/5V TO· 3 2N5264 

NPN 7.5 Amp 50@ 100° 80 20@ 2A/15V TO· 61 2Nl724 
TO· 61 * FT1724 

50@ 2A/15V TO· 61 2N1725 
TO· 61 * FT1725 

NPN 10 Amp 20@ 100° 60 40@ 2A/2V TO· 59* 2N5083 
100@ 2A/2V TO· 59* 2N5084 

80 40@ 2A/2V TO· 59* 2N5085 

100@ 50° 80 20.@ 10A/5V TO· 61 * 2N5006 
45@ 10A/5V TO· 61* 2N5008 

100 20@ 10A/5V TO· 61* 2N5288 
45@ 10A/5V TO· 61* 2N5289 

PNP 2.Amp 6@ 50° 80 15@ 2A/5V T0-39 2N5147 
30@ 2A/5V TO -39 2N5149 

30@ 50° 80 15@ 2A/5V TO· 59* 2N4999 
30 @2A/5V TO· 59* 2N5001 

PNP 5 Amp 10@ 50° 80 20@ 5A/5V T0-39 2N51-51 
40@5A/5V TO -39 2N5153 

50@ 50° 80 20@ 5A/5V TO -59* 2N5003 
40@ 5A/5V TO· 59* 2N500$ 

100 20@ 5A/5V TO· 59* 2N5286 
40@ 5A/5V TO· 59* 2NS287 

PNP 10 Amp 100@ 50° 80 20@ 10A/5V TO· 61* 2N5007 
45@ 10A/5V TO· 61* 2N5009 

100 20@ 10A/5V TO· 61* 2N5290 
45@ 10A/5V TO· 61* 2N5291 
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This cross-reference list is intended as a guide 
only. In some instances there will be package, 
thermal resistance, and safe area differences. 
The nearest electrical equivalent was selected 
on the basis of Po, Vcm, h,E and VcE1so+i· 

Please ·refer to individual device specifica­
tions for additional information. 

E.l.A. No. 

2N389 

2N389A 

2N424 

2N424A 

2N1047 

2N1047A 

2Nl047B 

2N1047C 

2N1048 

2N1048A 

2N1048B 

2N1048C 

2N1049 

2N1049A 

2Nl049B 

2N1049C 

2N1050 

2N1050A 

2N1050B 

2N1050C 

2N1079 

2N1080 

2N1208 

2Nl209 

2N1210 

2Nl211 

2N1212 

2N1511 

2Nl512 

2N1513 

2N1514 

2N1616 

2N1616A 

2N1617 

2N1617A 

2N1618 

2N1618A 

2N1620 

2N1647 

2N1648 

2Nl649 

2N1650 

2N1690 

2N1691 

2N1703 

2N1722 

2Nl722A 

2N1723 

Package 

T0-53 

TO- 53 

TO- 53 

T0-53 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

T0-53 

TO· 53 

TO- 61 

TO- 61 

T0-53 

T0-53 

TO- 61 

T0-36 

T0-36 

TO -36 

T0-36 

TO- 61 

TO· 61 

T0-61 

TO· 61 

TO· 61 

TO- 61 

TO· 53 

Note 2 

Note 2 

Note 2 

Note 2 

Note.3 

Note 3 

T0-36, 

T0-53 

TO· 53 

T0-53 

FSCNo. 

2N5006 

2N5006 

2N5006 

2N5006 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N1724 

2N1724 

2N5002 

2N5002 

2N5002 

2N5002 

2N5002 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5006 

2N5000 

2N5000 

2N5000 

2N5000 

2N5002 

2N5002 

2N5006 

2N5006 

2N5006 

2N5008 

E.l.A. No. 

2N1724 

2N1724A 

2N1725 

2N1768 

2N1769 

2N2032 

2N2033 

2N2101 

2N2102 

2N2102A 

2N2150 

2N2151 

2N2339 

2N2383 

2N2384 

2N2594 
2N2632 

2N2633 

2N2634 

2N2657 

2N2658 

2N2697 

2N2698 

2N2811 

2N2812 

2N2813 
2N2814. 

2N2828 

2N2829 

2N2849-1 

2N2849-2 

2N2849-3 

2N2850-1 

2N2850-2 

2N2850-3 

2N2851-1 

2N2851-2 

2N2851-3 

2N2852-1 

2N2852-2 

2N2852-3 

2N2853-1 

2N2854-1 

2N2854-2 

2N2854-3 

2N2855-1 

2N2855-2 

2N2855-3 

2N2856-1 

2N2866 

2N2867 

2N2877 

2N2878 

2N2879 

2N2880 

Package 

T0-61 

TO· 61 

T0-61 

Note 3 

Note 3 

T0-53 

TO· 5 

TO· 61 

TO -5 

T0-5 

Yi6" Stud 

Yi6" Stud 
Note3 

T0'36 

TO -61 

TO· 5 
TO· 62 

TO· 62 

TO· 62 

TO· 5 

T0-5 

Note4 

Note4 

TO· 61 

TO· 61 
TO. 61 

TO- 61 

TO· 59 

T0-59 

T0-5 

Yi6" Stud 
Note4 

TO· 5 

Yi6" Stud 
Note 4 

T0-5 

Yi6" Stud 
Note4 

TO· 5 

Yi6" Stud 
Note4 

T0-5 

TO- 5 

Yi6" Stud 
Note 4 

T0-5 

Yi6" Stud 
Note 4 

TO· 5 

Yi.6" Stud 

Yi6" Stud 
T0-59 

T0-59 

T0-59 

TO· 59 
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FSCNo. 

2N1724 

2N5006 

2N1725 

2N5004 

2N5004 

2N5002 

2N4238 

2N5006 

2N4238 

2N4238 

2N5002 

2N5002 

2N5002 

2N5006 

2N5006 

2N4238 
2N5004 

2N5004 

2N5004 

2N2657 

2N2658 

2N5002 

2N5004 

2N5006 

2N5008 

2N5006 

2N5008 

2N5002 

2N5004 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5152 

2N5154 

2N5000 

2N5000 

2N5154 

2N5000 

2N5000 

2N5152 

2N5002 

2N5004 

2N5002 

2N5002 

2N5002 

2N5002 

E.l.A. No. 

2N2887 

2N2890 

2N2891 

2N2892 

2N2893 

2N2983 

2N2984 

2N2985 

2N2986 

2N2987 

2N2988 

2N2989 

2N2990 

2N2991 

2N2992 

2N2993 

2N2994 

2N2995 

2N3163 

2N3164 

2N3165 

2N3166 

2N3167 

2N3168 

2N3169 

2N3170 

2N3175 

2N3176 

2N3177 

2N3178 

2N3179 

2N3180 

2N3181 

2N3187 

2N3188 

2N3189 

2N3190 

2N3191 

2N3192 

2N3193 

2N3194 

2N3199 

2N3200 

2N3201 

2N3205 

2N3206 

2N3207 

2N3220 

2N3221 

2N3222 

2N3223 

2N3419 

2N3420 

2N3421 

2N3487 

Package 

TO· 61 

T0-5 

TO· 5 
T0-59 

TO· 59 

TO· 5 

TO -5 

TO· 5 
T0-5 

T0-5 

TO· 5 

T0-5 

TO -5 

Note 4 

Note4 

Note 4 

Note 4 

Note 4 

T0-61 

T0-61 

T0-61 

TO· 61 

TO· 53 

TO· 53 

T0-53 

T0-53 

T0-61 

T0-61 

T0-61 

TO- 61 

T0-53 

TO· 53 

TO· 53 

T0-61 

T0-61 

T0-61 

T0-61 

TO· 53 

TO· 53 

T0-53 

TO· 53 

TO· 59 

T0-59 

T0-59 

T0-59 

T0-59 

TO· 59 

T0-59 

TO· 59 

T0-59 

TO· 59 

T0-5 

TO· 5 
TO· 5 

TO· 61 

2N5000 

.. 2N5150 

2N5150 

2N5000 

2N5000 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N4239 

2N5000 

2N5000 

2N5000 

2N5000 

2N5000 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5007 

2N5003 

2N5003 

2N5003 

2N5003 

2N5003 

2N5003 

2N5150 

2N5150 

2N5150 

2N5150 

2N5148 

2N5150 

2N5150 

2N5006 



FAIRCHILD SUGGESTED EQUIVALENTS 

E.l.A. No. Package FSC No. E.l.A. No. Package FSCNo. E.l.A. No. 

2N3488 TO· 61 2N5006 2N3782 T0-5 2N5147 2N4309 

2N3489 TO - 61 2N5006 2N3795 T0-5 2N5147 2N4311 

2N3490 TO - 61 2N5008 2N3850 TO- 59 2N5000 2N4895 

2N3491 TO - 61 2N5008 2N3851 T0-59 2N5000 2N4896 

2N3492 TO - 61 2N5008 2N3852 TO- 59 2N5000 2N5000 

2N3551 Flat Pack 2N5008 2N3853 T0-59 2N5000 2N5001 

2N3552 Flat Pack 2N5008 2N3945 T0-5 2N4238 2N5002 

2N3597 T0-63 2N5006 2N3996 T0-59 2N5002 2N5003 

2N3598 T0-63 2N5006 2N3997 T0-59 2N5002 2N5004 

2N3599 T0-63 2N5006 2N3998 T0-59 2N5002 2N5005 

2N3660 T0-5 2N4237 2N3999 TO - 59 2N5002 2N5006 

2N3661 T0-5 2N4238 2N4036 T0-5 2N5149 2N5007 

2N3744 916" Stud 2N5002 2N4037 T0-5 2N5149 2N5008 

2N3745 916" Stud 2N5002 2N4075 T0-59 2N4075 2N5009 

2N3746 916" Stud 2N5002 2N4076 T0-59 2N4076 2N5083 

2N3747 916" Stud 2N5004 2N4115 T0-59 2N4115 2N5084 

2N3748 916" Stud 2N5004 2N4116 T0-59 2N4116 2N5085 

2N3749 'il.6" Stud 2N5004 2N4150 T0-5 2N4897 2N5147 

2N3774 T0-5 2N5147 2N4210 T0-63 2N5006 2N5148 

2N3775 T0-5 2N5147 2N4211 T0-63 2N5006 2N5149 

2N3776 T0-5 2N5147 2N4237 T0-5 2N4237 2N5150 

2N3777 T0-5 2N5147 2N4238 T0-5 2N4238 2N5151 

2N3778 T0-5 2N5147 2N4239 T0-5 2N4239 2N5152 

2N3779 T0-5 2N5147 2N4301 TO- 61 2N5006 2N5153 

2N3780 T0-5 2N5147 2N4305 TO- 5 2N4897 2N5154 

2N3781 T0-5 2N5147 2N4307 TO- 5 2N4895 

. Note 1. Small offset stud 
2. 7/16" hex. stud mount 2 pin 
3. Small offset stud 
4. 7 /16" hex. stud mount flexible leads 

POWER TRANSISTORS NUMERICAL INDEX 

Type Page No. Type Page No. 

2N1724 14-6 2N4895 14-21 
2N2890 14-7 2N4896 14-21 
2N2891 14-7 2N4897 14-21 
2N2892 14-7 2N4998 14-25 
2N2893 14·7 2N4999 14-29 
2N4075 14-11 2N5000 14-25 
2N4076 14-11 2N5001 14-29 
2N4115 14-15 2N5002 14-33 
2N4116 14-15 2N5003 14-37 
2N4237 14-19 2N5004 14-33 
2N4238 14-19 2N5005 14-37 
2N4239 14-19 2N5006 14-41 . 

tional Power Transistors 

2N5264 
2N5288 
2N5289 
2N5290 
2N5291 

Page No. 

14-64a 
14-65 
14-65 
14-67 
14-67 

14-4 

Package FSCNo. 

T0-5 2N4897 

·T0-5 2N4895 

T0-39 2N4895 

T0-39 2N4896 

TO- 59 2N5000 

TO- 59 2N5001 

T0-59 2N5002 

T0-59 2N5003 

TO- 59 2N5004 

TO- 59 2N5005 

TO - 61 2N5006 

TO- 61 2N5007 

TO - 61 2N5008 

TO - 61 2N5009 

TO- 59 2N5083 

TO- 59 2N5084 

T0-59 2N5085 

T0-39 2N5147 

T0-39 2N5148 

T0-39 2N5149 

T0-39 2N5150 

T0-39 2N5151 

T0-39 2N5152 

T0-39 2N5153 

T0-39 2N5154 

Type Page No. 

2N5008 14-41 
2N5083 14-45 
2N5084 14-45 
2N5085 14-45 
2N5147 14-49 
2N5148 14-53 
2N5149 14-49 
2N5150 14-53 
2N5151 14-57 
2N5152 14-61 
2N5153 14-57 
2N5154 14-61 



2N1724· 
NPN POWER TRANSISTOR 

DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5006 •2N5008 

GENERAL DESCRIPTION 
PHYSICAL DIMENSIONS 

The Fairchild 2N.1724 is a NPN silicon planar* transistor designed primarily for general purpose power appli- Similar to JEOEC (T0-61) 
.213 

cations. · 

'ABSO~UTE MAXIMUM RATINGS [Note ll 

Maximum Tempera~lires 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation [Notes 2 and 31 
Collector Power Dissipation at 25°C Ambient Temperature 

at 100°C Case Temperature 

Maximum Voltage and Current 
Veao Collector-Base Voltage 
Vu~ Emitter-Base Voltage 
Veeo Collector-Emitter Voltage [Notes 4 and 61 
le Collector Current (continuous) 
1.e Emitter. Current 

. le Collector Current (peak) [Note 51 

ELECTRICA~ CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

hFe DC Pulse Current Gain [Note 61 
hFe DC Pulse Current Gain [Note 61 
Vee (satl Pulsed Collector Saturation Voltage [Note 61 
Vae (sat) Pulsed Base-Emitter Voltage [Note 61 
Vceo (sust) Collector to Emitter Sustaining Voltage 

[Note 61 
lcao Collector Reverse Current 
Ices Collector Reverse Current 
Ices (150°Cl Collector Reverse Current 
Ices !150°C) Collector Reverse Current 
leao Emitter Cutoff Current 
IEBo Emitter Cutoff Current 
hFd-55°C) DC Pulse Current Gain [Note 61 
h1. Small Signal Current Gain (f = 10 MHz) 
VeaF Emitter Floating Potential Voltage 
C.bo Common Base Open Circuit Output 

Capacitance (f = 1.0 MHzl 

NOTES: 

MIN. 

20 
20 

80 

12 
1.0 

-65°C to +200°C 
+175°C 

3.0 Watts 
50 Watts 

120 Volts 
10 Volts 
80 Volts 

5.0Amps 
5.0Amps 
7.5 Amps 

Emitter 
Lead No. 1 

.170 

:~~DIA. 

NOTES: All d1mens1ons m inches 
Packagewe111ht is 14.l srams 

MAX. UNITS TEST CONDITIONS 

90 

1.0 
.2.0 

0.5 
1.0 
2.0 
10 
10 
10 

10 
550 

Volt 
Volts 
Volts 

mA 
mA 
mA 
mA 
mA 
mA 

Volts 
pF 

le= 2.0A 
le= lOOmA 
le= 2.0 A 
le= 2.0 A 
le= 200mA 

le= 0 
Vee= 60 V 
Vee= 60V 
Vee= 120V 
le= 0 
le= 0 
le= 2.0 A 
le= 500 mA 

Vea= 80V 
le= 0 

Vee= 15 V 
Ve,= 15 V 

la= 200 mA 
la= 200 mA 
la= 0 

Vea= 3.0V 
Ve.= 0 
Vee= 0 
Vee= 0 
Vea= 3,o·v 
v .. = 10 v 
Ve,= 15 V 
VeE = 15V 

Vee= 15V 

•Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. " 
(3) These ratings give a maximum junction temperature of 175'C and junction to case thermal resistance of l.5°C/Watt (derating factor of 667 mW/'C); junction to amb,hermal 

resistance of 50°C/Watt {derating factor of 20 mW/'C). . 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. . A.. 
(5) Maximum peak collector current may be used if maximum junction temperature is not exceeded. · · 
(6) Pulse Conditions: length= 300 µs; duty cycle= 2%. ' 

l=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N2890•2N2891·2N2892•2N2893 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

GENERAL DESCRIPTION - The 2N2892 and 2N2893 are 3().Watt* NPN silicon Planar 
epitaxial transistors designed for high-voltage, high-power amplifiers to 20 Mc; 12-, 
24-, or 48-Volt DC converters; servo amplifiers; power supplies; and horizontal and 

. vertical CRT output stages. High temperature operation is assured by the characteristic 
Planar low nanoamps leakage currents at high voltage. They are encased in a ¥1.6" hex 
power package. 
The 2N2890 and 2N2891 are the same devices in the popular T0-5 package. Electrical 
characteristics are essentially the same except for lower current and power dissipation 
ratings. 
• See power curves. 

ABSOLUTE MAXIMUM RATINGS !Note 11 2N2890 2N2892 
Maximum Temperatures 

Storage Temperature 
2N2891 2N2893 

-65°C to +200°C -65°C to +200°C 
Operating Junction Temperature 
Lead Temperature 

200°C Maximum 200°C Maximum 
, 300°C Maximum 300°C Maximum 

(Soldering, 60 sec, time limit) 

Maximum Pow•r Dissipation 
Total Dissipation at 25°C Case Temperature 

[Notes 2 and 31 

Maximum Voltages 

at 100°C Case Temperature 
[Notes 2 and 31 

at 25°C Ambient Temperature 
[Notes 2 and 31 

Ve10 Collector to Base Voltage 
Va.o Coll~ctor to Emitter Voltage [Note 41 
V110 Emitter to Base Voltage 

5.0Watts 

2.8Watts 

0.8Watt 

lOOVolts 
80Vi>lts 
5.0Volts 

30Watts 

17 Watts 

100 Volts 
SO Volts 
5.0Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL 

*hFE 
hFE 
hFE 

*Vc.(satl 

*Va(satl 

Vn <sat> 

*Vn (sat) 

FACTt 
SUBGROUP 

la 
4 
4 
4 

la 

4 

la 

CHARACTERISTIC 

DC .Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 51 
DC Pulse Current Gain [Note 51 
Collector Saturation Voltage . 

[pulsed, Notes 5 and 61 
Collector Saturation Voltage 

[pulsed, Notes 5 and 61 
Base Saturation Voltage 

[pulsed, NotlJ! 5 and 61 
Base Saturation Voltage 

[pulsed, Notes 5 and 61 
*ICEX lb Collector Cutoff Current 

ICEX (150°C) 4 Collector Cutoff Current 
lao lb Collector Cutoff Current 
h1. 4 Small Signal Current Gain (f = 1 Kc) 
h1. 4 High Frequency Current Gain (f = 20 Mc) 
c... 4 Common Base, Open Circuit Output Capacitance 
t NOTE: These Numerais Apply to the Fairchild FACT Program. 
• NOTE: FACT Program End-Point Measurement Parameter. 

Additional Electrical Characteristics on page 2 

Notes on page 2 

2N2891 
2N2893 

Min. Typ. 

50 80 
40 75 
35 80 

0.2 

0.35 

1.0 

1.1 

2.0 
7.0 
1.0 

50 90 
1.5 2.5 

38 

Max. 

150 

0.5 

0.75 

1.2 

1.3 

100 
100 
50 

70 

2N2890 2N2891 2N2892 2N2893 

Min. 

30 
25 
20 

30 
1.5 

2N2890 
2N2892 TEST CONDITIONS 

Typ. Max. Units 

55 90 le= LOA Va= 2.0V 
50 le== 2.0A Va= 5.0V 
55 le= 100 mAVa = 2.0V 
0.2 0.5 Volts le= l.OA I,= 0.1 A 

0.35 0.75 Volts le= 2.0A 11 = 0.2A 

1.0 

1.1 

2.0 
7.0 
1.0 
65 

2.3 
38 

1.2 

1.3 

Vo.Its 

Volts 

100 nA 
100 µA 
50 µA 

70 pf 

le= l.OA 11 = 0.1 A 

le= 2.0A 11 = 0.2A 

Va= 60V Vn = -2.0V 
Ve&= 60V Vu= -2.0V 

11 = 0 VCE. = 60V 
le= SOmAVa = lOV 
le= 200 mA Va= lOV 

.IE::::: 0 .. Ve1= 101./ 

F=AIRCHl.L.CJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N2890 • 2N2891 • 2N2892 • 2N2893 

ELECTRICAL CHARACTERISTICS !25°C Free Air Temperature unless otherwise noted) <Continued) 

2N289l 
FACTt 2N2893 

SYMBOL SUBGROUP CHARACTERISTIC Min. Typ. Max. 

BVeao la Collector to Base Breakdown Voltage 
Veeo (sust) la Collector to Emitter Sustaining Voltage 

[Notes 4 and 51 
BVeao la Emitter to Base Breakdown Voltage 
fon 4 Turn On Time [Note 71 
foti 4. Turn Off Time !Note 71 

t NOTE: These N.umerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Po.int Measurement Parameter. 

~OTES: .. , 

100 
80 

5.0 
0.3 
1.5 

2N2890 
2N2892 

Min. Typ. Max. 

100 
80 

5.0 
0.3 
1.5 

. (1) These ratings are limiting values above which .the serviceability. of any individual semiconductor device may be impaired. 

Units 

Volts 
Volts 

Volts 
µsec 
µsec 

TEST CONDITIONS 

le= lOOµA 
le= lOOmA 
(pulsed) 

le= 0 
le= 1.0A 
le= 1.0A, 

It= 0 
1, = 0 

It= lOµA 
111 z 50mA 
111 = 
I.,;::; 50 mA 

·(2) These are steady state limits. The factory.,&hould be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of .. 200·c. For the 2N2890 and 2N2891 junction-to-case thermal resistance of 35°C/Watt (derating factor of 28.6 mW!°C); 

junction-to-ambient thermal resistance of •219°C/Watt (derating factor of 4.56 mW!°C). See power curves for 2N2892 and 2N2893 ratings. 
(4) These ratings reterto a high;current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse condition~: lehgth = 3o6~sec; duty cycle= 1%. 
(6) Saturation voltages .for 2N2890 and 2N2891 are measured with l/4" lead length. 
(7) See. switching cilcuit. for exact 11, and 112 'values. 

COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 
· COLLECTOR CURRENT 

!9 1.0 lc'r101sJT I I / 
g Puls~ Width • 300 IJSec V) 
~ 0.5!-Duly,Cj<le· l~--+---+-+-++-__,-7,-1-7_+1 

g %'1 

···~:.: 
~ 0. 2 

I 0. I 

I 0,115 

8 

0.115 0,1 o.; 1,0 3.0 

f 0.021----+-+++---+--+-H-+---+-'--H 

~ 0.01~~~':--_,,.,..~~~__.,.,,_._... 
0.01 

g _.., 

le - COLL£CTOll CURRENT - AMPS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

!OK 

r-- v08 • 60V 

I 
2S 

iz: 
jZJ 

;o 

v 
v 

L 

v 
~ 

7; 100 125 

TA - AMBIENT TEMPERATURE - °C 

L 

1;o 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 0 •. 3 

·1=: 
> 

0 
0.01 

BASE $ATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 

I. 

0.115 0.1 o,; 1.0 3.0 

le - COl,lECTOR CURRENT - AMPS 

BASE CHARACTERISTICS* 
3.0 

z.~;;~ If-f-

~ 2,; 
< 

~ 2.0 

! 
1.l 

RI - 1.0 

_u 0.5 

0 
0 

- i 
~ 

f-1-

i t-+-§ 

i 
~ 

~ _n 
111J 

0.2 0.4 0.6 0,8 1.0 1.2 l.4 

VBE - BASE - EMITTER VOLTAGE - VOLTS 

3;0 

li! 300 

:! 
;:; 250 
;f 
5 

EMITTER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

~ 10 ! o 

'ti--
~ 

b,,, 

~ 
~ 200 

i 1;0 

~ 100 

al 
. ;o 

0 
0.1 0.2 o.; 1.0 2.0 ;.o 

VEB • EMITTER - BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

2•5 i! I ! ~+-+-+-
~ u ~/ ~ l-+-+--+--+--t-+-+-+--+/H~~-1-+-~ 

1.l f-f-+--+-+-1-+-+-+--jf-'llff-t-+-t-1 

I if th u_ 
8 1.o Ii<..., ~ITT.,.._+-1--+--< 

+llJt o.; f-+-+-+-+-+-+-+-liml+lu'-1-+-+-+-+-l 

o~~-+--~~~.lil.~~ ........ ~~ 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

• Single family characteristic on Transist~r Curve Tracer. 2N2890•2N2892 

s:.'ri!: 

0 o!--,.00~1-'-'-'-""o.0~1 _._,_"-'-"'o.1,-L-W.L-1,i.,.0,--J-'-"=';.o 

IC - COUECTOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

14-8 

~ 

"' < 

~ 
~ 
~ 
~ 
8 

OUTPUT CAPACITANCE 
VERSUS REVERSE 

BIAS VOLTAGE 
10~,~-~~~~-~~T~ 

60 ~ IE•O 

001----1-r-+-+-11-tttt--+--+-+-i 

101-----1-r-+-+-11-tttt--+--+-+-i 

0 ~1--!--"-....._,,..._,,_._.,.,10.---±ro~-'--!;o 

Vee - COLL£CTOll 'BASE VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
3.0 

r~~ .1~Jc 
2,; 

-+--t--+-+-+--+--+-1~ 

2.0 

1.5 

1.0 

IL 
t--+-t-t--+-t-1--t--t-.~ttUJ++-+-+~ 

~ 

1-+-+-+-+--+-+-+/LUI 
>--+-+-+-+-+--+-,7' dJL 

_.., o.; i~ 
Llil1I 0 ~0...__,o~.2...__,o~.4_._,0~.6-"-o~.8-'-1,i.,.o-'-"'1.2,....__,,1.4 

VBE • BASE· EMITTER VOLTAGE - VOLTS 

SMALL SIGNAL CURRENT GAIN 
AT 20 MC VERSUS 

COLLECTOR CURRENT 
3.o~,-.-ro~mc-~~~~yr~.1~~-~-~ 

~ 2•5lll1f""j;:::j:;11=4=1=t=[l;;;;:;:::Tt'..-1'.IM 
1 

!Z 1d'1 l."'l ! 2•0~ VcE•l.OV ~ 
~ 1.; l"----1-r-+-H-++tt---t--+-+-i 
;;; 
::l 
~ 1,0 t----1-r-+-H-++++---t--+-+-i 

~ 0.51----lr-r-+-H-++++-·~-t--+-+-i 

;o 100 200 ;oo 
le • C0LL£CTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N2890 • 2N2891•2N2892 • 2N2893 

TYPICAL COLLECTOR CHARACTERISTICS• 

2N2890•2N2892 2N2891•2N2893 

Jm>. TA• lao'C 

I • 
,-

a.a·~ ...... 

0 ··~ -
o.~\.t. ....!-

O.Z""' p-

'•. Q 

• 
Va: • COUECroR • EMITIER VOLTAGE - VOLTS 

I -~..--+-+-~!~""'-+~-+1-"""-::r-+-+-+-t 
I 40t::::l~-:;J,O.i¥'"'"~-r'-:::i1--1-tlll 

,1i=:1:::~~·~""'~=t:=+=...-li-+-+-1 
J:' zo O.ZlmA v 

l Is ·O 

ZO 40 1111 II 100 
Va: • COUEC1llR - EMITIER VOLTAGE - VOLTS 

~·-ss·c 

1 •~l"'-+--+--+--T+-+-+-+-+-+-'-< 
lt-t-t-t-1:,?.!J~·-~::"1"'-r-r-r-r--i I lllll""=l'H~H-+-+-""-+-+-+-1---+-+-l 

u I 40l:=l:==F-F1'!1/: .. ~~v-+-1-H-1 

00 zo 40 
Va: • COUECroR • EMtmR VOLTAGE - VOi.TS 

§ 2.51-1-1-1-1--i~F-t-
2 Z.Of-HH-IM"l:......t=t-;;t; 

!u 
1.51--l--l-!#c~±.-t='F-::+:.-+-I 

! 1.0l--f-~6""'b+-''F'-t-
0.4 0.6 0.8 1.0 

Va: - COLl£CroR • £MIT1ER VOLTAGE - VOLTS 

II! 
~ 

lil 
! 
u 

~ 
~ 
8 

Va: - COllIC11JR·EMIT1ER VOLTAGE • V01.1S 

Is •O 

o.z 0.4 0.6 0.8 1.0 
Va: - COll£CroR • £MIT1ER VOLTAGE • VOLTS 

Va: • COll£C11lR - EMtmR VOUAGE • VOl.15 

100 

'Ii • 

lil 
:::; 1111 
a 
~ l 40 

J:' zo 

VcE • COLl£CroR • EMITIER VOLTAGE - VOl.15 

lil ~ 
~ '° 

t::t:::t:~·~~-r.....-11-t-tl-J I 40t-t-t-O-At-""'-t--t-_..-t...,....-t--+-t 

2 zo o.I. 
1--t- o.z1mA 

Va: - COUECroR • EMITIER VOLTAGE - VOl.15 

• Single family charaderistic an Transistar Curve Tracer. 2N2891•2N2893 

PULSED DC CURRENT GAIN 
VERSUS COWCTOR CURRENT 

~ll! ZOt-t-t+i-+-+-tt+-+-+t+t--1--H-H 

~~.1111~1.......,.~~~m,......_.L.l.L~o~.1....1....1......_~1.o,....._~5.o 

le - COLl£CroR CURRENT - AMPS 

PULSED DC CURRENT CAIN 
VERSUS AMBIENT TEMPERATURE 

.c'G! 201---<f--i--+--+-+ ~~ ;·~~ • 30011Ht 

Duly Cycle* l'I 

~100 -50 50 100 lSO 

TA - AMBIENT TEMPERATURE - °C 

14-9 

Va: - COUECroR • EMtmR VOLTAGE - VOLTS 

0.2 0.4 0.6 0.1 1.0 

VcE • COUECftlR-fMIMR VOLTAGE· VOl.15 

Va: • COLl£CroR - £MIT1ER VOLTAGE - VOl.15 

SMALL SIGNAL CURRENT 
CAIN AT 20 MC VERSUS 

COLLECTOR CURRENT 

Vee 1:: 
z 2.5~+~1E¥2::f..1"'1;;f--H 
1§ ~VcE•l.OV ~ I Z.OV l" 
i 1.51---+-+-+-++f+Hl----+-+-+-l .. 
::I i 1.01---+-+-+-++f+Hl----+-+-+-l 

~0.51---+--+-+-++-H-H,._-+--+-+-< 

50 100 21111 

I c - (:Ol1£CTOR ClltRENT - mA 



FAIRCHILD TRANSISTORS 2N2890 • 2N2891 • 2N2892 • 2N2893 

2N2892•2N2893 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

3.0.--.......--r"TT"--r-r--...-,...,.-,--..,..---, 

K! 2.51---11,.--..-t-t,.....-t-+--+-·+-+---++--+-'-< 
:E 
c 

~ 
"" "" :::> ..., 
e 
~ 
0 ..., 

2.0 

1.5 

1.0 

80 

VcE • COUECTOR-EMlmR VOLTAGE • VOLTS 

K! 2.5 
:E 
< 

~ 
2.0 

"" :::0 ..., 
e 1.5 

~ 1.0 0 ..., 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

00 

VcE • COLLECTOR ·EMlmR VOLTAGE • VOLTS 

20 MC AMPLIFIER 

INPUT 
SOURCE l • 50 Q 

RF Power Output = 12 watts 
Efficiency = 55% 

RFC2 

c, 

o----Vcc----.u 

This circuit constructed on ~•" x 3 %" x 5 %" copper clad printed circuit board. 

Transistor must be used with adequate heat sink. 

Gain= 7.0 db 
Vee= 33 Volts 

Variable capacitors are Elmenco compression type 

C1, C2 7 plates 360·1000 pf 
C3 5 plates 170· 760 pf 
c.; c, 4 plates 100-550 pf 
C6, c,. C8 .Olµfd -50 V Sprague disc type 
R1 501? potentiometer (set at 0.5!1 min.) 
RFC, Ohmite Plate Choke Z -28 
RFC2 100 turns #20 Nyclad Magnet wound 

on 2KQ -lOW ceramic resistor 
L1 4 turns 508 Air Dux tapped at 1 'l's turns 

from input 
L, 7 turns 508 Air Dux tapped at 2'.4 turns 

from output 
J 1, J 2 BNC connectors 

T oN and T oFF TEST CIRCUIT (For All Transistors) 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

+20V 

lOµsec 

~6Vo---.-""""'""'------c 
Rise time of 
pulse generator 
< 15 nsec 

lin" 50Q 

50Q 200Q 

-lOV 

14-10 

20Q 

To SCO(le 
input l>lOOKQ 



2N4·075. •· 2N407'6: 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

• HIGH BREAKDOWN--80 VOLT LVao 

• MAXIMUM COLLECTOR CURRENT - - 3.0 AMPS. 

• SECONDARY BREAKDOWN RATING -- 17 WATTS @ Tc= 100°C 

• ISOLATED COLLECTOR - - NO INSULATING HARDWARE REQUIRED 

• HIGH FREQUENCY - - fr= 30 Mc Min. 

• WIDE BETA SPECIFICATION - - FROM 100 mA TO 2.0 AMPS. 

• LOW Va (sat)-- 1.0 V Max. @ 2.0 AMPS. 

ABSOLUTE MAXIMUM RATINGS !Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, GO sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 31 

at 1 Q0°C Case Temperature [Notes 2 and 31 

Maximum Voltages and Current 
Ycao Collector to Base Voltage 
VcEO Collector to Emitter Voltage [Note 41 
V .. o Emitter to Base Voltage 
le Collector Current 

- G5°C to + 200°c 
- G5°C to + 200°c 
+300°C Maximum 

30 Watts 
17Watts 

lOOVolts 
80Volts 
5.0Volts 
3.0Amps 

ELECTRICAL CHARACTERISTICS !25°C Case Temperature unless otherwise noted) 

FACTt 2N4076 
. SYMBOL SUBGROUP CHARACTERISTIC Min. Typ. Max. 

*hFe la DC Pulse Current Gain [Note 51 50 80 150 
hFe 4 DC Pulse Current Gain [Note 51 40 75 
hFe 4 DC Pulse Current Gain [Note 51 35 80 
·vce (sat) 4 Collector Saturation Voltage 0.2 0.5 

[pulsed, Note 51 
*Yee !sat) la Collector Saturation Voltage 

[p u I sed, Note 51 
0.35 1.0 

Vae (sat) 4 Base Saturation Voltage 1.0 1.3 
[pulsed, Note 51 

*Vae (sat) la Base Saturation Voltage 1.1 1.8 
[pulsed, Note 51 

Yceo !sustl la Collector to Emitter Sustaining Voltage 80 
[Notes 4 and 51 

*lcEX lb Collector Cutoff Current 2.0 100 
lcEX (150°C) 4 Collector Cutoff Current 7.0 100 
lcEO 4 Collector Cutoff Current 1.0 50 
h1. 4 Small Signal Current Gain (f = 1.0 kcl 50 90 350 
h,. 4 High Frequency Current Gain If = 20 Mel 1.5 2.5 

t NOl'E: These Numerals Apply to the Fairchild FACT Program. 
• NOTE: FACT Program End-Point Measurement Parameter. 

Additional Electrical Characteristics on page 2 
Notes on page 2 

2N4075 
Min. Typ. 

30 55 
25 50 
20 55 

0.2 

0.35 

1.0 

1.1 

80 

2.0 
7.0 
1.0 

30 G5 
1.5 2.3 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Max. Units TEST CONOJTIONS 

90 le= 1.0A Yee= 2.0V 
le= 2.0A Vee= 5.0V 
le= 100mA Vee= 2.0V 

0.5 Volts le= 1.0A la= 0.1 A 

1.0 Volts I~= 2.0A la= 0.2A 

1.3 Volts le= l.OA la= 0.1 A 

1.8 Volts le= 2.0A la= 0.2A 

Volts le= 100ri1A la= 0 
(pulsed) 

100 nA Ve,= GOV Vlf. = -2.0V 
100 µA Vee= GOV Vlf. = -2.0.V 
50 µA Ve,= GOV la= 0 

250 Vee= lOV le= 50mA 
Vee= lOV le= 200mA 

FAIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

ELECTRICAL CHARACTERISTICS !25°C Case Temperature unless otherwise noted) 

FACTt 2N4076 2N4075 
SYMBOL SUBGROUP CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 

BVeao la Collector to Base Breakdown Voltage 100 100 Volts le= 100 µA 1. = 0 
BV.ao la Emitter to Base Breakdown Voltage 5.0 5.0 Volts 1. = 10 µA le= 0 
t .. 4 Turn On Time [Note 61 
t.11 4 Turn Off Time [Note 61 

C.i., 4 Open Circuit Output Capacitance 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
· *NOTE: FACT Program End-Point Measurement Parameter. 

NOTf;S: 

0.3 
1.5 

70 

.. (1) These ratings are limiting values above whi.ch the serviceability of any individual semiconductor device may be impaired. 
· (2) These are steady ·state limits. The factory 'should be consulted on applications involving pulsed or low duty cycle operations. 

0.3 µsec le= l.OA I.,~ 50mA 
1.5 µsec le= 1.0A la1 ~ 50mA 

laz ~ -50mA 
70 pf 1. = 0 Vea= lOV 

(3) These ratings give a maximum junction temperature of 200°c and junction-to-case thermal resistance of 5.83 °C/Watt. See power curves for 
derating characteristics. . 

(4) These ratings refer to a high-current' point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: length= 300 µsec; duty cycle= 1%. 
(6) See switching circuit for exact 181 and 112 values. 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076 

COLUCTOR SATURATION 
VOLTAGE'VERSUS PULSED 

COLLECTOR CURRENT 
!9 1·0 'c · 101JT T · 
g Pube Width • lOO µsec 
~· 0.St-Ouly Cycle· I~ -+--+.......,1-+--+-___,""' 

:s Z.'.l g V,I 
ii! 0.2f--+-++l-+--+-+++-7'qc,.£.+--l 

~ ·~ 
~ 0.1 t-+-t+l-+~---::Ji-"b~'-'1""-H 

~ O.IBl:=::j~~t::::::~~=~t::.~t:tt=· ·t=w 
~ 
~ 0.02>---+-+-H,__+-'-+-+-t-+---t--+-i 

:~ 0.01~-'-'-Y:--,.,___._.._...,"=--.,..,_~ 
0.01 o.a; 0.1 o.5 1.0 3.o 

!OK 

i lK 

l!i 
I 100 

I 
8 10 

-~ 

le - COUfCTOR CURRENT - AMPS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 

f- Yee •!DY L 

v 
!-"' 

L 

j.-"' 

~ 
~ 

-)_L-

50 75 100 125 150 

TA - AMelENT TEMPERATURE - °C 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 

O!-=--'-._.,.,~,.,___._..__._,!-,.--+,-~ 
0.01 o.a; 0.1 o.5 1.0 3.o 

le - COUECTOR CURRENT - AMPS 

BASE CHARACTERISTICS* 

EMITIER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

.. 3001----l 
ii! :s 
§ ~o l"l 
~ ~,__-+--+-+--+-++++t---+--1'1-+-<1' 

! 001---+--t-++++-t+l---+--t-H 

~ ~1----+--+-+--+-++++t----+--+-+-< 
1il 

SOt---+--+-+--+-++++t---+--+-+-< 

·o ,__.....,...,........__._-'-'-~'--.....,...,._._._,. 
0.1 0.2 0.5 1.0 2.0 5.0 

VEB - EMITTER - BASE VOLTAGE • VOLTS 

BASE CHARACTERISTICS* 
3.0 

t-~~~ t-t-

~ 2.5 •IL 2.5 

::! t-+-+-+-+-+-+-+-+--+-1-111_ t-H ~ 
~ 
~1~ H-~· 

~ 2.0 I- 2.0 
cs ~ ~ 5 § H--+-i a u u 

~ l I ~ 1.0 t-+-1-+-+-+-+-+-+--~ llllf.+---+--+-1 - 1.0 

l-+-l-+-l--+---+--+-+_ .. ,ttrt-r---r---i--1 

-" 0.51-+-l-+-l-+-+-+--+----lf' 11/M-l-+-l-l 
1L 

O!;--L--.':--L..-::1-;-'-::-.,_.,_~.11JJ:LL'-~-:1:-..L...,J 
0 0.2 0.4 0.6 0,8 1.0 1.2 1.4 

VBE • BASE· EMITTER VOLTAGE - VOLTS 

-" 
O.l 

0 
0 

l ·+-+-! 

ll] 
~JjJ 
-m 
1JJL 
1ih 

0.2 0.4 0.6 O.B 1.0 1.2 1.4 

YaE ·BASE-EMITTER VOLTAGE -VOLTS 

• Single family characteristic an Transistor Curve Tracer. 
2N4075 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o>-='~'-,-', ........ ~...,...,..~~~~ 
0.001 0.01 O.I 1.0 l.O 

le - COUECTOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 
YcE • 5.0V 

o Pulse Width • 300 ~sec-t--1--1--1--t-~ ;:: Duly Cycle • I~ I __..!./ 
:; 80 I£_ 

m ~,.(..~ L.-d 
- ~~ % ~ !01--t--t--t--ri)',)1~.~~~ 
~ Lv4 ~v,....;,__,__,__ ......... 

i 40 r 
~l--t--1--t--t--+--+--+-+-+--t 

~ 1"'00-'-~-50,,__,__,__,__50,.__.L-.l.J..00--l.._.,...150 

TA - AMBIENT TEMPERATURE - °C 
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OUTPUT CAPACITANCE 
VERSUS REVERSE 

BIAS VOLTAGE 

~l---+-+-+-+-Hf++l--+--+--+-1 

101---+-+-+-+-Hf++l--+-+--+-I 

0 ~1--7--'-L-!-...._..~10,--~ro=---........... ~50 

Yee - COUECTOR - BASE VOLTAGE - YOUS 

BASE CHARACTERISTICS* 
3.o~ t-J~lTA~J-IJf'T_~C::::::::~:-=--=.1~~lj_~H~H~ 

~ 2.51-+-+-+-+-+-+-11-+--t--t-lhH-+-l 

::! ~<--t-+--1 
!Z 2.0 (1 
~ Jl7 

l.5t-+-+-+-t-++-lt-+-tH'W-t-t-+-l g 

~ 1.0 ~i~ 
f/_"""Jf.111-+-1--+-+--l 

.Y o.5>--+-+-+-+-+-.........,y>++rn--+-+-+-+-+ 

ILILrL o~0~0.~2 ........... 0.4-+-~0.6~0~.8-+-l~.O~l~.2~1.4 

YeE - BASE· EMITTER VOLTAGE - VOLTS 

SMALL SIGNAL CURRENT GAIN 
AT 20 MC VERSUS 

COLLECTOR CURRENT 
3.0~,-.~-""~~~J~cJT~.1~~~-~~~ 

:!; 2 •5 llll:~:t=fl:::;:;:::::[lll 
~ ~ lll i'h 
~ 2.0~,....... "N'"' ;:: r VCE • l.OV I ~ ' 

~ 1.5 F---+--+-+-++-<-+++--+--+--+-t 

"' ::I 
~ 1,0,__-+--+-+-++-<-+++--+---+--+-t 

.s! o.sl---+-+-+-++-1-++1--+--+-+-1 

50 100 ~ lOO 

le - COU£CTOR CURRENT - mA 



FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

TYPICAL COLLECTOR CHARACTERISTICS* 

2N4075 2N.4076 

i!i 80 ,..-i- l 
o.e1mA i 80~1--'"--.-t--11--1+---+--+--+-+~I--+-~ 
0.61mA -

~ 801---i-+-l+-+-1-+-l---+--l-~ 
8 o . ./mA ~ 

~ 201---1-+-I+-+-l-+-l---h--l-~ 
o.2mA 

YcE - COLLECTOR - EMITIER VOLTAGE - VOLTS 

•o 
I 

20 .. 80 100 
VcE - COUICTOR - EMlffiR VOLTAGE - VOLTS 

i!i 80 l 
K---+--+---+-~~·~-+--t~t-+-~ 

i 80 ..-+-i I 
~ i.o1mA 
~ 40 ] 
8 

f..--1 

-"' 20>---+--+--+-o.s1mA 

o~-+--+--+--±-+--+--+-+-'~e_·o-+-~ 
0 20 .. 80 100 

YcE _ COLlICTOR - EMIMR VOLTAGE - VOLTS 

VcE - COLLECTOR - EMllTER VOLTAGE - VOLTS VcE - COUECfOR ... EMITTER VOLTAGE - YOUS 

~ l'e·• 
0 0~ ...... ~ •• ~2-'--.~_.,......__,o~.6_..,......0.~8.:.........11.0 

VCE - COLLICTOR-EMITTER VOLTAGE - VOLTS Yer - COLLECTOR - EMITTER VOLTAGE - VOLTS 

i 
2.01---t--+--+HA-F-+-:-± 

B l.S f---t--+-...,""'1--t-+-±.· +-+::::::I 

! 1.0 l--t-+7f-9=1:;:..+--f""T'""l'=t 

~ I ~ .. ~r--+--<-+---+--+--+-........ --<>--+--~ 
8 0.6 mA .i..-f"° 

YI 
-"' 

100 

VcE - COlliCTOR - EMlffiR VOLTAGE - VOLTS Ver - COLLECTOR - EMITTER VOLTAGE - VOLTS 

• Single family characteristic on Transistor Curve Tracer. 2N4076 

.r:.'(t, 20 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

o~~-+--+-~~-+--+-~-+-+-~ 
0,001 0.01 0.1 1.0 5.0 

le - COlliCTOR CURRENT - AMPS 

PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 

- j --+---J 

~~ 20 >--+---+--+--+--+- ~~fs; ~-~I~ • 300 µsec 
Duty Cycle· l"i 

~100 -50 50 100 150 

TA - AMBIENT TEMPERATURE - °C 
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-"' 0.5 ~-+- 1 
~ 'e·• 

oo!,o&+-~0.2,....L...,O~ •• ,.....J--.0~.6--L.....:;,0.~8...1....,.1.0 

Yer> - COlUCTOR - EMlffiR VOLTAGE - VOLTS 

VcE - COLL£CTOR-EMlmR VOLTAGE - VOLTS 

VcE - COLLECTOR - EMIMR VOLTAGE - VOLTS 

SMALL SIGNAL CURRENT 
GAIN AT 20 MC VERSUS 

COLLECTOR CURRENT 
f •20mc •c~ 

z 2.sf-+~fE:m~~:"'('T-i-H 

!··~'•"'" 'N.~ 
~ l.51----+-+-+--1-+-1·++1----+---+-+--1 

"' 
~ 1.0 1----i-t--i-+t-H-tt-----t----t----T-i 

l' o.s f---1---+-+--+-++++l--f--+-H 

0 10 20 50 100 200 500 

_ le --·COLLECTOR C~RRENT - mA 



FAIRCHILD TRANSISTORS 2N4075 • 2N4076 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

~ 2.51--~t-lrl-t--t-+--+-+-+---t-+---+--i 
c 

VCE - COUECTOR·EMIITER VOLTAGE • VOLTS 

MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 

3.o~~~~......,~~-~-~......,.---. 

~ 2.5 t---t+-1---H--t----+t---+-'t--+----t--i 
::e 
c 

~ 
"' "' :::> 
u 

!2 
~ 
0 
u 

2.0 

1.5 

1.0 

VcE • COLLECTOR -EMIITER VOLTAGE - VOLTS 

20 MC AMPLIFIER 

INPUT 
SOURCE l • 50 Q 

J1 

RF Power Output= 12 watts 
Efficiency = 55% 

This circuit constructed on 11•" x 3Y.," x SY." copper clad printed circuit board. 

Transistor must be used with adequate heat sink. 

T oN and To"' TEST CIRCUIT 

Gain= 7.0 db 
Vee= 33 Volts 

Variable capacitors are Elmenco compression type 

C1, C2 7 plates 360-1000 pf 
C3 5 plates 170-760 pf 
C4 , C5 4 plates 100-550 pf 
C6, c,. C8 .Olµfd -50 V Sprague disc type 
R1 SQQ potentiometer (set at O.SQ min.) 
RFC, Ohmite Plate Choke Z -28 
RFC, 100 turns #20 Nyclad Magnet wound 

L, 

L, 

J,, J, 

on 2KQ -lOW ceramic resistor 
4 turns 508 Air Dux tapped at 1 'l's turns 

from input 
7 turns 508 Air Dux tapped at 2'!. turns 

from output 
BNC connectors 

+20V 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

Rise time of 
pulse generator 
< 15 nsec 

~in" 50Q 

50Q 

20Q 

To sco~e 
input ~>lOOKQ 

200Q 

-lOV 
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2N411,5 • 2N4116 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

REPLACES FT7207 A • FT7207 B 

• HIGH POWER --- 37 WATTS @ Tc= 100°C 
• HIGH VOLTAGE (lVCEo)- 80 VOLTS MIN. 
• HIGH CURRENT (VCE sat)-1.5 VOLTS MAX. @ 5.0 AMPS. 
• BETA GUARANTEED @ 3 POINTS - 50 mA, 2 AMPS. and 5 AMPS. 
• HIGH (fr) - 70 and 80 MHz MIN. @ 0.5 AMP. 
• ISOLATED COLLECTOR PACKAGE 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

BASE 
Lead No. 2 

• SAFE AREA EXTENDED BY USE OF NICHROME THIN FILM EMITTER RESISTOR 

IBSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation 
Total Dissipation at 100°C Case Temperature 

(See safe operating area and derating curves) 
Thermal Resistance 

Maximum Voltages 
Vcao Collector to Base Voltage 
VCEo Collector to Emitter Voltage [Note 21 
VEao Emitter to Base Voltage 

~LECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL tFACT CHARACTERISTIC 2N4115 
Subgroup MIN. TYP. MAX. 

*hFE la DC Pulse Current Gain [Note 31 40 63 120 
hFE 4 DC Pulse Current Gain [Note 31 20 45 
VCE (satl 4 Pulsed Collector Saturation Voltage [Note 31 0.5 1.5 
VaE (sat) 4 Pulsed Base Saturation Voltage [Note 31 1.3 2.2 

*VCE (satl la Pulsed Collector Saturation Voltage [Note 31 0.22 0.6 
*V•E (satl la Pulsed Base Saturation Voltage [Note 31 0.95 1.3 
Vero (sustl la Collector to Emitter Sustaining Voltage 

[Notes 2 and 31 
80 

BVcEs la Collector to Emitter Breakdown Voltage 120 
BVEBo la Emitter to Base Breakdown Voltage 8.0 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
•NOTE: FACT Program End-Point Measurement Parameter. 

Notes on page 2 

- 65°C to + 200°c 
- 65°C to + 200°c 

300°C Maximum 

37 Watts 

2.7°C/W 

120 Volts 
80Volts 
8.0Volts 

2N4116 
MIN. TYP. MAX. 

100 139 300 
40 100 

0.5 1.5 
1.3 2.2 

0.22 0.6 
0.95 1.3 

80 

120 
8.0 

NOTES:' All dimensions in inches 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 

Volts 
Volts 

All teads electrically isolated from case 
Packqe weight is 5.65 grams 

TEST CONDITIONS 

le= 2.0A VCE = 5.0V 
le= 5.0A VCE = 5.0V 
le= 5.0A la= 0.5A 
le= 5.0A la= 0.5A 
le= 2.0A la= 0.2A 
le= 2.0A 11 = 0.2A 
le= 50mA '· = 0 (pulsed) 
le= 2.0mA VaE = 0 
le= 0 k= 1.0mA 

Additional Electrical Characteristics on page 2 

l=A.IRCHIL.Cl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (4i5) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature un.less otherwise noted) 

SYMBOL tFACT CHARACTERISTIC 2N4115 2N411G UNITS TEST CONDITIONS Subgroup MIN. TYP. MAX. MIN. TYP. MAX. 

*Ices lb Collector Reverse Current 
lc.o 4 Collector Cutoff Current 
lax (150°C) 4 Collector Cutoff Current 
luo 4 Emitter Cutoff Current 
h •• 4 DC Pulse Current Gain [Note 31 
h .. (-55°CJ 4 DC Pulse Current Gain [Note 31 
ht. 4 High Frequency Current Gain (f = 20 MHzJ 
c ... 4 Output Capacitance 
C; .. 4 Input Capacitance 
ht. 4 Small Signal Current Gain (f = 1 kHz) 
v •• (ON) 4 · Pulsed Base Emitter ON Voltage [Note 31 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
•NOTE: FACT Program End-Point Measurement Parameter. 

FORWARD BIASED SAFE OPERATING AREA 

I-z 
3.0 I.LI 

c::: 
c::: 
:::i 
u 
c::: g 

2.0 b3 
-' -' 
O· 
u 

u 1.0 

0 
0 20 40 60 80 

VCE - COLLEGTOR EMITTER VOLTAGE - VOLTS 

NOTES: 

10 
50 

100 
25 

20 40 
15 34 

3.5 6.75 
80 120 

450 700 
20 

1.3 

c::: 
I.LI 

25 
0.. 
Q 
I.LI 
I-
< c::: 
:E 
:::i 
:E 

~ 
LL 
0 
flt 

100 

80 

60 

40 

20 

0 
25 

40 
35 
4.0 

40 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

10 µA Va= GOV v •• = 0 
50 µA 1. = 0 VCf. = 40V 

100 µA Ve•= GOV v •• = 2.0V 
25 µA le= 0 Vu= G.OV 

72 le= 50mA Ve•= 5.0V 
82 le= 2.0A Va= 5.0V 

9.75 le= 0.5A Ve•= 5.0V 
80 120 pf 1. = 0 Va= lOV 

450 700 pf le= 0 Vu= 2.0V 
le= 50mA Va= 5.0V 

1.3 Volts le= 2.0A Va= 5.0V 

DERATING CURVE 

~ 
~ 
~ 

~ 
~ 
~ 
~ 

\ ; 
so 75 100 125 150 175 200 

le - CASE TEMPERATURE - °C 

(2) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse conditions: length= 300 .µs; duty cycle= 1%. 
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FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4115 
COLLECTOR CHARACTERISTICS* 

o._ ...... .....,.....,.1_e_·o...._....._...,_..._~ 
0 1.0 2.0 3.0 4.0 5.0 

Yee - COUECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

S.01 0.112 o.115 0.1 0.2 5.o 1.0 2.0 o.5 

5.0 

le ·COLLECTOR CURRENT· AMPS 

COLLECTOR CHARACTERISTICS* 

1?0 mA.Z. ~~ _.j....-1-
110 m gll +-
~~ _..i..-1--

lOmA 

-"' 1.01-6"-,__,,__,--+--+--+--t-Tc • -55°C -' 
IOmA j_ I 

OL...._.._.._i....;;.l~~·O_.__._....._..._~ 
1.0 2.0 3.0 4.0 5.0 

VcE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

S.01 0.112 o.115 0.1 0.2 o.5 1.0 2.0 5.o 

le - COLLECTOR CURRENT- AMPS 

241 

r 200 

g 
8 160 
II: 

s 120 

COLLECTOR CHARACTERISTICS* 

2.0 
VcE - COUECTOR-EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH .PRODUCT 
VERSUS COLLECTOR CURRENT 

IL ~ rs 
ll I"\ 

~£"5.0Y 

~ -l'vcE· 1:1;S 

.I.. 

5.0 

~ ~ 
lL ~ IS I 

z IO ]\ ~ 
~ 

~ 
.::. .., 

~ 
0 ..... 
0.01 0.112 0.115 0.1 0.2 0.5 1.0 2.0 

~ 4.0 

~ 

2«l 

r 200 

~ 160 
II: 

~ 120 

I 
z IO 

~ 
.:- .., 

0 

le • COLLECTOR CURRENT - AMPS 

2N4116 
COLLECTOR CHARACTERISTICS* 

0 1.0 2.0 3.0 

~ 
L--t-+-

4.0 5.0 

VCE - COLllCTOR•EMITTER VOLTAGE - VOLTS 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR.CURRENT 

Yce·5.0V 

IL ~ 
II ~ 

_.L_ ~ 

"" CE° l.OV ~ 
h1 r" ~ r rs: 

"\ 

~ 
0.01 0.112 0.115 0.1 0.2 0.5 1.0 2.0 

le - COLLECTOR CURRENT· AMPS 

0 Single family characteristic on Transistor Curve Tracer. 
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5.0 

~ 4.0 .. 
~ 

~ 3.0 

ii 
~ 

2.0 
l':l 
8 

COLLECTOR CHARACTERISTICS* 

~~ 
~y l--

1/Y i----r tll~ 

~ 20mA 

_u 1.0 

-' 
.....i---- 10.l , 

0 
0 1.0 2.0 3.0 4.0 5.0 

VcE - COLllCTOR·EMlmR VOLTAGE - VOLTS 

SWITCHING TIMES VERSllS 
COLLECTOR CURRENT 

5001--.i---;..+--+-+--+-+-+-+-+-+-----l 

,...... " 
200ttl:flttt=E~ 

cs; ~ ~:_,_.,1---+--+--+--! 
zo Vee ; 30 v 7""r.:::::t:=l=:l=:l=:l=+=l 

le ·le • i& 
1 _l 

10 0 L -L-1L.0-L-2L.o-'--=3'-=".o-'--,4'-=".o-'--='5.o 

le - COLllCTOR ,CURRENT - AMPS 

~ 3.o HV/~b~~t:t:=l::=F=I I 2.01--1F,,1..g....+.eq:=-+-+-+-+--1 

8 

VcE ·COLLECTOR-EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

lllOO.---,..--,..--,..--,..--,..--,..--,..--,..--..--. 

~ 
~~=t=E:t:j:=::j:;;j;;:::t:j;;:j ..... 
2001---+--+--+--+--+--+--+--+-+--I 

lc - COLLECTOR CURRENT- AMPS 



FAIRCHILD TRANSISTORS 2N4115 • 2N4116 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4115 • 2N4116 
COLLECTOR CHARACTERISTICS* 

5.0 
500m~ ~!OOmA r. 

350 mA A 

IL_ v f11"1 
L-i-- zoomA 

~ 4.0 

~ 
150 mA 

~ i.-- 1'1_mA 

If_ 

iii 3.0 

~ I 2.0 

v 50 mA 

t , Tc· -55°c 

Is• 0 

_u 1.0 

5.0 

K! 4.0 

~ 

iii 3.0 

~ I 2.0 

_u 1.0 

!S 0.7 
g 
~ 0.6 
;5 

~ 0.5 
i5 I 0.4 

~ 0.3 

~ 0.2 
~ 
~ 0.1 
8 

~ 0
0.1 

0.4 0.8 l.Z 1.6 
VcE - COl.llCTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
Tc• 75S°C l lOO mA 500 mA 

l 21mA 

ZIJOmA 

I 
llmA 

lOOJA 

lg·501_ 
0.4 0.8 l.2 l.6 

VBE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 
le· lo 18 

2.0 

2.0 

lL 
l/J /, 

~ ~ "\(, 

Tc· 25'C::, ~ !!> t--+-1 

1.,..;.; ~ 
l 

L2 LS l~ ~O 5.0 

le - COllECTOR CURRENT - AMPS 

• Single family characteristic on Transistor Curve Tracer. 

COLLECTOR CHARACTERISTICS* 

0.4 0.8 1.2 1.6 2.0 

. VcE - COL1£CTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 

~ 3.0 >--+--+--+--+---+-----'-+--+-----<---< 

8 I 2.0 f--+--+--+--+---t-+-+--+---1---l 

0.4 0.8 1.Z l.6 
VBE- BASE-EMITIER VOLTAGE -VOLTS 

BASE EMITTER 
SATURATION VOLTAGE 

VERSUS COLLECTOR CURRENT 

2.0 

- 0.21-----11---+-i-!---+---+---+-~ 

~~ 
> O'-------''--'-'--'-----'---'--'--'--' 

0.1 0.2 0.5 l.0 2.0 

le - COllECTOR CURRENT - AMPS 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

5.0 

l:~~IQ-i-I~I:-:_~~+-H~---l-

~ lf"O 'I 
.,._ zoo 1-H+F....._:-+-+t+--t--+-t+i--l 

!;! ~ 
~ 1001-H+t--t---+-+t"""-t--+-t+i--l 
~ '},_ 
~ 50f--t-+++---+--+-t-1+--t---P'H-l-=I 

001--t-+++---+--+-+-t+--+--+-t-+t----t 
10~~~~~~~~~~~ 

0.1 0.2 0.5 l.O 2.0 5.0 10 ro 50 100 

Vee - VEB - VOLTS 
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5.0 

~ 
4.0 

< 

~ 3.0 

8 
g 

2.0 
~ 
8 
_u 

l.O 

10 

~ 1.0 

8 
~ § 0.1 

~ 
~ 0.01 

~ 
!!l 
so.001 

Jl 

COLLECTOR CHARACTERISTICS* 

i/lY 1~ 

0 0.4 0.8 1.2 1.6 2.0 
VcE- COLLECTOR-EMITTER VOLTAGE - VOLTS 

BASE CHARACTERISTICS* 
500 mA 

l.6 
VsE - BASE-EMITTER VOLTAGE - VOLTS 

COLLECTOR LEAKAGE CURRENT 
VERSUS COLLECTOR VOLTAGE 

J_ 
Tc= 1S0°C 

i.----- Tc• 25'C 

J_ 
ro 60 80 

VcE - COL1£CTOR VOLTAGE - VOLTS 

2.0 

100 



2N4237·2N4238~2N4239 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4895 • 2N4896 • 2N4897 

SENERAL DESCRIPTION - The Fairchild 2N4237 • 2N4238 and 2N4239 are NPN, silicon, triode power tran­
lsistors designed primarily for untuned amplifier applications. 

IABSOLUTE.MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ~" from case for 2 seconds 

Maximum Power Dissipation 
Total Dissipation at or below 25°C Case Temperature [Note 31 

(See safe operating area curve) 
at or below 25°C Ambient Temperature [Note 31 

Maximum Voltages and Current 

Yeeo 
Veoo 
Yeeo 
le 
la 

Collector to Base Voltage 
Emitter to Base Voltage 
Collector to Emitter Voltage [Note 41 
Collector Current [Note 21 
Base Current [Note 21 

2N4237 
50 Volts 
6.0 Volts 
40 Volts 
1.0 Amp 
0.5 Amp. 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unle~s otherwise noted) 

SYMBOL CHARACTERISTIC 

lcex Collector Cutoff Current 

lcEX (150°C) Collector Cutoff Current 

lcao Collector Cutoff Current 

leoo Emitter Cutoff Current 
Veeo (sustl Collector to Emitter Sustaining 

Voltage [Notes 4 and 51 

lceo Collector Cutoff Current 

Additional Electrical Characteristics on page 2. Notes on page 2. 

-55°C to +200°C 
-55°C to +200°C 

2N4238 
80 Volts 
6.0 Volts 
60 Volts 
1.0 Amp 
0.5 Amp 

2N4237 
2N4238 
2N4239 
2N4237 
2N4238 
2N4239 
2N4237 
2N4238 
2N4239 

2N4237 
2N4238 
2N4239 

2N4237 
2N4238 · 
2N4239 

+230°C 

5.0 Watts 
0.8 Watt 

2N4239 
100 Volts 
6.0 Volts 
80 Volts 
1.0 Amp 
0.5 Amp 

MIN MAX. 

0.1 
0.1 
0.1 
1.0 
1.0 
1.0 
0.1 
0.1 
0.1 
0.5 

40 
60 
80 

1.0 
1.0 
1.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379·6435 
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UNITS 

mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
mA 
Volts 
Volts 
Volts 

mA 
mA 
mA 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

<------>-:~igo1A. 
:~3~DlA. +I-----< I 

.125 

Seat1n .o.r_"-----" 
Plan• 

3 LEADS 

:8~:DIA. 

.... 
Collector 

NOTES: All dimensions in inches 
Leadsarej01d·p1atedkovar 
Collactclrlnternallyconnectedtocase 
Packageweightisl.l1ram15 

TEST CONDITIONS 

VcE = 50V V~a = 1.5 V 
VeE=80V Vea= 1.5 V 
Vee= 100 V Vea= 1.5 V 
Vee=30V VEB = 1.5 v 
VcE = 50V VEB = 1.5 v 
Vce=70V Vea= 1.5 V 
Vea=50V le= 0 

·Vea= 80 V le= 0 
Vea= lOOV le= 0 
Vea= 6.0V le= 0 
le= 100 mA la= 0 
le= lOOmA la= 0 
le= lOOmA la= 0 

Vee=30V la= 0 
Vee= 40 V la= 0 
VeE=60V la= 0 

*Planar is a patented Fairchild process. 

l=AIRCHILCJ 

·SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N42l) ~~'. 2N4238 • 2N4239 w . 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

h.e DC Pulse Current Gain {Note 51 15 
hFE DC Pulse Current Gain {Note 51 30 
hFe DC Pulse Current Gain [Note 51 30 150 
Vee (sat) Pulsed Collector Saturation Voltage [Note 51 0.6 
Vee (sat) Pulsed Collector Saturation Voltage INote 51 0.3 
Vre (on) Pulsed Base to Emitter "ON" Voltage {Note 51 1.0 
vii (sat) Pulsed Base Saturation Voltage !Note 51 1.5 
h1. High Frequency Current Gain (f = 1.0 MHz) 1.0 
h1. Low Frequency Current Gain (f ~ 1.0 kHz) 30 
C.b Common Base Output Capacitance (f = 0.1 MHz) 100 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

Volt 
Volt 
Volt 
Volts 

pf 

le= 1.0A 
le= 500mA 
le= 250mA 
le= 1.0A 
le= 500mA 
le= 250 mA 
le= 1.0A 
le= lOOmA 
le= lOOmA 
le= 0 

Ve1 = 1.0V 
Vee= 4.0V 
Vee= 1.0V 

la= lOOmA 
la= 50mA 

Vee= l.OV 
la= 100 mA 

Va= lOV 
Va= lOV 
Vea= lOV 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.5 mW/°C); junction to ambient thermal resistance 
of 218.8°C/Watt (derating factor of 4.5 mW/°C). · 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 µs; duty cycle = 2%. 

MAXIMUM RATING 

FORWARD BIASED SAFE OPERATING AREA 

s.o :::::::=:::=:::::~~;.1 ~T1'=T1..,;;;...,~.--0-.3-~.-s--,...,P\l..-1;,..o.""'1r-m.,..s.,..., 
~ 1'I .s. \ 

Tc· uyc 
0.01 .__ _ _.__.__ .............................. __ .___.__.__._ .......... 

1.0 2.0 3.0 5.0 10 20 40 80 
VcE - COLLICTOR TO EMITTER VOLTAGE - VOLTS 
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: 2N48:95 • 2N4896· • 2N4897 
NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE--150 AND 120 VOLT MIN. BVas, 80 AND 60 VOLT MIN LVao 
• LOW Va !sat>- -1.0 VOLT MAX.@ le= 5.0 A, la= 0.5 A 
• HIGH SPEED - - MAX. t... OF 350 ns AND t.n OF 650 ns @ le = 5.0 A, la = 0.5 A 
• HIGH FREQUENCY - - fr = 5~ AND 80 MHz MINIMUM 
•LOW LEAKAGE--MAX. Ices OF 100µA@150°C AS A RESULT OF PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS £Note 11 
Maximum Temperatures 

Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit> 

Maximum Power Dissipation [lllotes 2 and 31 
Total Dissipation at 100°C Case Temperature 

-65°C to +200°C 
+200°C 
+300°c 

!See Safe Operating Area and Derating Curves) 
at 25°C Ambient Temperature 

4.0 Watts 

0.8 Watt 

2N4895 
2N4896 

Maximum Voltages and Currents 

Vceo Collector to Base Voltage 
Yao Collector to Emitter Voltage [Note 41 
Veao Emitter to Base Voltage 
le· Collector Current 

120 Volts 
60 Volts 
6.0Volts 
5.0Amps 

ELECTRICAL CllARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

Yao (sust) Collector to Emitter. Sustaining 2N4895 l 60 
Voltage [Notes 4 and 51 

2N4896 
80 2N4897 

BVces Collector to Emitter Voltage 2N4895· 1 120 
2N4896 . 

150 2N4897 

BVeao ;, 
Emitter to Base Voltage 6.0 

Ices Collector Reverse Current 2N4895 I 
2N4896 
2N4897 

leao ·Emitter Reverse Current 
h •• DC Pulse Current Gain £Note 51 2N4896 100 

2N4895 l 40 2N4897 

Yee (sat) . Pulsed Collector· Saturation 
Voltage {Notes 5 and 61 

Vae!satl Pulsed Base Saturation Voltage 
{Notes 5 and 61 

c ... Common-base, Open-circuit Output 
Capacitance 

c, .. Common-base, Open-circuit Input 
Capacitance 

TYP. 

0.001 
. 0.001 

0.002 
150 
75 
0.5 

1.0 

45 

330 

2N4897 

150 Volts 
80 Volts 
6.0 Volts 
5.0Amps 

MAX. 

1.0 
1.0 
1.0 

300 
120 
1.0 

1.6 

80 

500 
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·UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
P,A 
µA 
P,A 

Volts 

Volts 

pF 

pF 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.370DIA . ~ 
I .315 · 

t 
.125 .260 
~ .240 

Seating ~ 
Plan•T T 

.350 ·~.335DIA 

3 LEADS a a a 0.5 MIN . 
. 019DIA _J_ 
.016 . 

CASE 

NOTES: Alldimens1onsin1nches 
Leads are eold·Dlated KOVAR 
LeadNo.3mtern•llyc.:onnectedlocasa 
P1ck1g1we1ght1sl.231:r1ms 

TEST CONDITIONS 

le=50mA I.a= 0 
· le= 50 mA 1. = 0 

le= 1.0 mA Vae = 0 
le= 1.0 mA v~ = o 
le= 0 le= 1.0 mA 

Vee= GOV v .. = 0 
Vee= lOOV Vae = 0 
le= 0 Vea= 4.0V 
le= 2.0A Va= 2.0V 
le= 2.0A Va= 2.0V 
le= 5.0 A la= 0.5A 

le= 5.0A la= 0.5 A 

1. = 0 Vea= lOV 

le= 0 Vu= 0.5 V 

• Planar is a patented Fairchild process. 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 



FAl~eHILD TRANSISTORS 2N4,8'9om2N4896•2N4897 

ELECTRICAL CHARACTERISTICS C25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP, MAX. UNITS TEST CONDITIONS 

ti Delay Time [Note 71 20 
t, Rise Time [Note 71 160 
t, Storage Time [Note 71 180 
t1 Fall Time [Note 71 120 
ht. High Frequency Current Gain 2N4896 4.0 6.0 

2N4895 I Cf= 20MHzl 2N4897 2.5 6.0 
hl'E(-55°Cl DC Pulse Current Gain 2N4896 35 75 

2N4895 I 15 40 2N4897 

le&s C150°Cl Collector Reverse Current 2N4895 I 2.0 
2N4896 

3.0 2N4897 

MAXIMUM RATINGS 

BERATING CURVE 

50 
300 
350 
300 

100 
100 

ns le= 5.0A 
ns le= 5.0A 
ns le= 5.0A 
ns le= 5.0A 

le= 500mA 
le= 500mA 
le= 2;0A 
le= 2.0A 

µA Va= 60 V 
µA Va= lOOV 

FORWARD BIASED 
SAFE OPERATING AREA 

111=0.5A 
111 = 0.5A 
111 = IB2 = 0.5 A 
111 = IB2 = 0.5 A 

Va= 5.0V 
Va= 5.0V 
Vee= 2.0V 
Ve&= 2.0V 
vlf. = o 
Va&= 0 

100 

~ 
5•0 ~l"'...::::;:::::;~:~:~~l,..,.'o""·'mT".s .... ~-0.-~T"ms-1~-....~....,..o ..... 1,...ms,...,..., 

(:I 
z 80 i:: 
< 
°' 

~ 
\ 

=sJ N :S: [S.: 

°' I 60 
:E 
i 
i 40 
~ ,_ 
z ..... 
c.J 

°' 20 ~ 

~ 
~ 
~ 
~ 

\ ; INOTEJI 
0 

Tc· 11yc rTB_ 0.01 ,__ _ _.__...._ .......................... __ ,,___.___,__._ .......... 
2S 75 125 175 200 1.0 2.0 3.0 5.0 10 20 40 80 

Tc - CASE TEMPERATURE - °C VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady, state limits. The factorj ~hould be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a ma.ximum Junction temperature of 200°c and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C}; junction to ambient 

thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 /is; duty cycle= 1%. 
(6) Point of measurement: l/4" from header. 
(7) Test conditions are given in the switching circuit. 
(8) The device is thermally limited under ambient conditions. Derate linearly at 4.56 mW/°C for ambient temperatures above 25°C. 
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l~I ~~~~~_F_A1_R_c_H1_L_o_T_R_A_Ns_1_&Ti_e_R_s_2_N_4_8_9_5_•_2_N4_s_9_6_•_2_N~48~9_1_·~~~~---' 

1.0 

i 0.8 

i 0.6 

e 
~ 0.4 

8 

_u0.2 

0 

TYPICAL ELECTRICAL CHARACTERISTICS* 
2N4895•2N4897 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

le• -55°C 

I}~~· 
~~· 6.0mA 

S.OmA 

4.02).A 

~-
~ l.OmA 

I la •O 

0 20 40· 60 80 100 
VcE - COU£CrDR-£MlllER VOl.lAGE • VOLIS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

-

1.0 

_uo.2 

0 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

8.0mA lc•25oC 

7.0mA 

6.o.l... 

s.o:.. 

~t 
~ 

2.0mA 

l,;J:. 
I 18 •O 

0 20 40 60 80 100 
VCE - COLLECIOR-£MlmR VOLJAGE - VOi.iS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

1.0 

IC o.a 
!I 

; 0.6 

~ 
e 
~ 0.4 

_u 0,2 

0 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

I •c .125oc 

4.01.. 

J.5~A 
iJ:.;:,;A 
2.11. 

2.0.l... 

1.s.l... 

1.0.l... 
os-J... 

I la •O 

0 20 40 60 80 100 
Va • COU£C10R·EMl11£R.VOLIAGE - VOUS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

5.o Tc· l25"c 

_u1.olL I 
o'l r9·0 

2 i.: H1~--+---+--+-1a-· o,___.,,___.,,__.,__.____, 

1.0 

~ o.a 

IE 
::!!!: 0.6 

1l 
~ 0.4 

_uo.2 

0 

1 • a 
0.4 O.a 1.2 1.6 2.0 0 0.4 0,8 1.2 1.6 2.0 u 0.1 1.2 1.6 2.0 

VCE - COLLECTOR-£MITIER VOLTAGE - VOLTS VcE - COL1£CIOR-£MIT1[R VOLTAGE -·YOUS VcE - COLLECIOR-£MITIER VOLIAGE - VOi.iS 

TYPICAL ELECTRICAL CHARACTERISTICS* 
2N4896 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

tomT Tc ·-ss•c 

1'9.o.i.. 
.!fmA 

L2:°!' 
~'l· 
~1· 
~A 

~-er= 
0 

l.OmA 

I le •O 

20 40 60 80 
YcE • COUECIOR-EMITIER VOLTAGE • VOLTS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

0.4 0,6 1.2 1.6 
VcE - COL1£CTOR-£MITIER VOLTAGE - VOL~ 

100 

2.0 

1.0 

IC 0.8 
!I 

~ 0.6 
1l 
e 
~ 0.4 

-"'0.2 

0 

COLLECTOR CHARACTERISTICS 
. ACTIVE REGION . 

r--) , •c·25oC 

.~1 

r.± iJ;: 

l 
i.uta"' ,....I 

T.omA 
tI J5mA 

l 1·0 
0 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

0.4 o.a 1.2 1.6 
VCE - COLLECTOR EMITIER VOLTAGE - YOUS 

100 

2.0 

1.0 

~ 0,8 

L.6 
~ 
!! 
~ 0.4 

8 

.,:> 0.2 

0 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

l.OmA Tc• 125°C 

2.sl... 

~·±· 
1.51. 

l 
~r 
l 
~ 

I 
0 

la· o 

20 60 80 
VCE - COLlfCIOR EMITfER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 

100 

~ 4.0f-t--l-~F'7"'F--i~~~f--l::.--I 
< 

~ i.o t-t-t--.E:-""f-<~i:..-=iFIHH 
l!! 
e 
~ 2.01--+#-"""'-~~~~~---1---1 

2.0 
VcE - COLLECTilR-£MlT.IER VOUAGE - VOi.~ 

• Single family characteristic on Transistor Curve Tracer. 
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I FAIRCHILD TRANSISTORS 2N4895 •2N4896 •2N4897 

TYPICAL ELECTRICAL CHARACTERISTICS 

1.0 
I!! 

~ 
~ 0.8 

i 
~ r·6 
e o.4 

~ 
' 0 2 
~ . 
JJ 0 

COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 

COLLECTOR CURRENT 

'c • 1018 l 
l 
~~ 
~~ 
1/ ... :.. 

1 vv 
~ ---'ti 'c 

0.01 O.Ol 0.1 0.5 J.O 
le • COL1£CTOR CURREN I • A11V'5 

OPEN CIRCUIT 
OUTPUT CAPACITANCE 

VERSUS REVERSE 
BIAS VOLTAGE 

5.0 

; m ,__._!+---, -+--+--+----+--+---+--< 

ii lo. a ~,__~~,,__.._,__ _____ __,_ __ ...,....., 
~ ~ 
~ ~ 
'1 20 l--.+.-~--1----+==l-l--+--I 
... 

o...._..._....__.___.___._...._..._~ 

0 

0 20 ~ m 
Vea • COLl£CTOR-BASE VOLTAGE • VOLTS 

FORWARD CURRENT TRANSFER 
RATIO VERSUS 

COLLECTOR CURRENT 
Tc· 125• VcE • 2.0V 

L...r1 :--., 
~ 

l. 'c · 25•c 
t-- t--.... 

JS. 
'c ·!we I\ 

I""'-. 
I-"" 

0.02 0.1 1.0 5.0 
le • COLUCTOR CURREN! ·AMPS 

PW= lOus 
Rise Time 20ns 
Duty cycle = 1 % 

2.0 

~ 
' 1.6 

~ ! 1.2 

i 
;ii 0.8 

! 
ii 0.4 

ii 
0 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 

'c • 101a 

~·-55"C ~ p 
~£ .. ~ j...A"" 

r--Fl ~--125· 

0.01 O.lll 0.1 0.5 1.0 
le • COlUCTOR CURRENT • AMPS 

OPEN CIRCUIT INPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

5.0 

a~-.'-"'-.-~~-.-~~~~ 

l~O 

o..._._,__._ ........... __.___._...._1-....1._._~ 
0 1.0 2.0 l.O 4.0 5.0 6.0 

Vu • EMITTER - BASE VOlTAGE •VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS 

AMBIENT TEMPERATURE 
IOOk ,.--.,-T---.-..--...--..--.-~--. 

Vea !mv 
~rott--+--+--+--+--+--+--+~L'ly v i lkt--+--+--+--+--+--...-+--1 

~ 1Y B lOOt--+--+--+--¥-ILJ-+--+--+--1 

~ J71 !:! 10 ,__-+---+r? __ .LJ_--+--+---+----+---1 

8 _L( 
-~ 1.0 

0.11.L 
0 50 100 150 200 

TA • AMBIENTTEMFERAfURf • °C 

SWITCHING TIME TEST CIRCUIT 
-4.0V 

R2 
100 
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+20V 

200 

i Im 

!i 
~ 120 

~ 
i ! 80 
z 
~ 
' ~ 

..:-

0 

GAIN BANDWIDTH PRODUCT 
VERSUS 

COLLECTOR CURRENT 
VCE • 5.0V 

Tc· 25•c 

f-H ./ 

.L'.'.J is:: 
1-1 

Vi 
~ 

0.01 O.Ol 0.1 0.5 1.0 
le • COlUCTOR CURRENT ·AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

0.5 1.0 3.0 5.0 
le • COlUCTOR CURRENT • AMPS 

COLLECTOR CURRENT VERSUS 
BASE EMITTER VOLTAGE 

5.o E~E3=-~=-iL~llL~~IL2.f~vi::cE:::i. zt::.ov::i 
.L .L 

IT 
0.01 1 

To samplin1 scope 

0 0.4 0.8 1.2 1.6 2.0 
VBE • BASE~ITTER VOLTAGE • VOLTS 

Input Impedance= 10 MegQ 



2N4998 • 2N5000 
30 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* TRANSISTORS 
SEE 2N4999 • 2N5001 FOR PNP COMPLEMENT 

• HIGH POWER·· 30 WAITS @ Tc= 50°C, Yee= 40 V 
• HIGH VOLTAGE· ·SO V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAGE • • 0,85 V (MAX) Yce(sat) @ le= 2.0 A 
• HIGH FREQUENCY· ·SO AND 60 MHz (MIN) fr 
• BETA GUARANTEED @ 3 POINTS • • SO mA, 1.0 A AND 2.0 A 
• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum -Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = 40 V 

(Se~ Maximum Permissible Po·yer Curve and Note 4) 

Maximum Voltages and Current 
VeEs Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 2) 
Veeo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted) 

-6s 0 c to +2oo•c 
-6S°Cto +2oo·c 

+3oo·c 

30 Watts 

100 Volts 
80Volts 
6.0Volts 
2.0Amps 

2N4998 2NSOOO 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. 

Yceo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 80 

BVces Collector to Emitter Breakdown Voltage 100 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

hFE DC Pulse Current Gain (Note 3) 20 64 so 120 

hFe DC Pulse Current Gain (Note 3) 30 63 90 70 110 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 45 35 63 

hFE DC Pulse Current Gain (Note 3) 15 33 30 56 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 3.8 3.0 4.3 

VcE(sat) Pulsed Collect9r Saturation Voltage (Note 3) 0.38 0.46 0.38 

Yee<sat) Pulsed Collector Saturation Voltage (Note 3) 0.75 0.85 0.75 

Additional Electrical Characteristics on page 2 
Notes on page 2 

313 FAIRCHILD.DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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MAX. 

200 

0.46 

0.85 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

Emitter 
Lead No. 1 

NOTES: All dimensions in inche\i 
All leads electrically isoleted from case 
Package wei1ht is 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= lOOmA la=O 
Volts le= 1.0 mA VBE = 0 
Volts lc=O le= 1.0 mA 

le=SOmA Yee= S.OV 

le= l.OA Yee= S.OV 

le= 1.0A VcE=5.0V 

le=2.0A Yee= 5.0Y· 

le= 0.2A YcE = 5.0V 
Volts le= 1.0A 18 = 0.1 A 

Volts le= 2.0A 18 = 0.2A 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4998 • 2N5000 

ELECTRICAL CHARACTERISTICS (25 ° Case Temperature unless otherwise noted) 

2N4998 2NSOOO 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

V6E(sat) Pulsed Base Saturation Voltage (Note 3) 0.98 1.2 0.98 1.2 Volts le= LOA 

V8E(sat) Pulsed Base Saturation Voltage (Note 3) 1.30 1.5 1.30 1.5 Volts le= 2.0A 

V6E(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.5 1.5 Volts le= 2.0A 

ICES Collector Cutoff Current .002 1.0 .002 1.0 µA VcE =GOV 

IEBO Emitter Cutoff Current 1.0 1.0 µA lc=O 

lcEx(150°C) Collector Reverse Current 500 500 µA VcE =GOV 

ccb Collector to Base Capacitance 30 70 30 70 pf IE=O 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

U) 
I-
I-
<l 
31: 
I 

z 
0 
I-
~ 
U) 
U) 

c 
0:: 
L&J 
31: 
0 
Cl.. 
I 

a..c 

35 r 
31 " ,_ 

30 

25 

~ 
/# 
~1 
el f;J 

il o, 
4.J 

20 

15 

-' r-+-!!!1 
l:l 
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~il 
~1 
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10 t-~ 

~~' Jr 

J 
5 

0 
0 10 

tc= 2?0 c 

~ NOTE 4 

Tc=50°C ~ 
~ 

Tc= 75°C ~-
\ 
~ 

Tc= l00°c ~ 
~ 

Tc= 125°C 
~ 

~ 

' "" Tc= 150°C ~ 

Tc= 175°C 
~ 
~ 

' 
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FAIRCHtLD TRANSISTORS 2N4998 • 2N5000 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 0 

SATURATION REGION 
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SATURATION REGION 
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• Single family characteristic on Transistor Curve Tracer. 

le-COLLECTOR CURRENT-AMPS VcE-.COLLECTOR TO EMITT.ER VOLTAGE-VOLTS 
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GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD .TRANSISTORS· 2N4998 • 2N5000 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

TYPICAL .ELECTRl.CAL CHARACTERISTICS 
2N4998 

COLLECTOR CHARACTERISTICS* 
· ACTIV~ REGION 

COLLECTOR CHARACTERISTICS* 
··ACTIVE REGION 
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*Single Family Characteristics on Transistor Curve Tracer. 
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COLLECTOR CHARACTERISTICS• 
ACTIVE REGION 
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2N4999 • 2N5001 
30 WATT PNP POWER, TRANSISTORS 

DIFFUSED SILICON PLANAR* TRANSISTORS 
SEE 2N4998 • 2N5000 FOR NPN COMPLEMENT 

HIGH POWER •••••••••••••••• 30 WATTS ATTc = 50°C, Yee:.: -40 V 
HIGH VOLTAGE •••••••••••••••• -80 V (MIN) LYceo 
HIGH CURRENT SATURATION VOLTAGE ••• -0.85 Y (MAX) Yce(satJ Alic= 2.0 A 
HIGH FREQUENCY •••••••••••••• 50 AND 60 MHz (MIN) fr 
BETA GUARANTEED AT 3 POINTS • • • • • • 50 mA, 1.0 A AND 2.0 A 

• ISOLATED COLLECTOR PACKAGE •••••• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

rBSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Vee= -40 Y 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
Vees Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage (Note 2) 
Ve60 Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

Yceo(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVces Collector to Emitter Breakdown Voltage -100 

BVeao Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFe(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 15 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 

2N4999 
TYP. 

39 

40 

24 

28 

4.8 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

30 Watts 

-lOOVolts 
-80Volts 

-5.5Volts 
2.0Amps 

2N5:101 
MAX. MIN. TYP. 

-80 
-100 

-5.5 

50 85 

90 70 88 
35 52 

30 50 

3.0 6.1 

MAX. 

200 

PHYSICAL DIMENSIONS 
(in accordance ith JEDEC T0-59 outline) 

Emitter 
Lead No. l 

NOTES: 
All dimensions in inches 

Base 
Lead No. 2 

All leads electrically isolated from case 
Package weight is 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= 100 mA la=O 
Volts le= 1.0 mA Vee= 0 
Volts le=O le= 1.0 mA 

lc=50mA Yee =-5.0V 

le= 1.0A Yee =-5.0V 

le= l.OA Vee= -5.0V 

le= 2.0A Yee= -,5.0V 

le= 0.2A Yce=-5.0V 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.38 -0.46 -0.38-0.46 Volts le= LOA 18 = 0.1 A 

Yce(sat) Pulsed Collector Saturation Voltage (Note 3) --0.73 -0.85 -0.73-0.85 Volts le =2.0A 18 = 0.2A 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 

l=AIRCHILC. 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4999 • 2N5001 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N4999 2N5001 
SYMBOL CHARACTERISTICS· MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -0.9G -1.2 -0.9G -1.2 Volts le= l.OA 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -1.28 -1.5 -1.28 -1.5 Volts le= 2.0A 
V6e(on) Pulsed Base Emitter "ON" Voltage (Note 3) -1.5 -1.5 Volts le= 2.0A 

Ices Collector Cutoff Current .002 1.0 .002 1.0 µ.A Vee= -GOV 

(EBO Emitter Cutoff Current 1.0 1.0 µA lc=O 
lcexC150oC) Collector Reverse Current 500 500 µA Vee= -GOV 

ccb Collector to Base Capacitance 4G 120 4G 120 pF le =0 

NOTES: 

(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector lo emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(4) Contact factory for ·maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

16 = 0.1 A 

16 = 0.2A 

Vee= -5.0V 

Vae= 0 
VEB = -4.0V 

VE11= -2.0V 

Vea= -lOV 

o.___.._~...___._~_.___.~__._~..___._~_.___..~......_--.____._~...___._~----~--~------200 

0 -10 -20 -30 -40 -50 -60 -70 -80 -90 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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FAIRCHILD TRANSISTORS 2N4999 • 2N5001 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS" 
SATURATION REGION 

COLLECTOR CHARACTERISTICS0 

SATURATION REGION 
COLLECTOR CHARACTERISTICS" 

SATURATION REGION 
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• Single family characteristic on Transistor Curve Tracer. 
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GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N4999 • 2N5001 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

2N4999 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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~~~~~~~~~~~~~~~~~~~~~-2N5001~~~~~~~~~~~~~~~~~~~~-

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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ACTIVE REGION 
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• Single family characteristic on Transistor Curve Tracer. 
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2N5002 • 2N5004 
50 WATT NPN POWER TRANSISTORS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

HIGH POWER •••••••••••••••••• 50 WAm @ Tc= 50°C, Yee= 40 V 
HIGH VOLTAGE ••••••••••••••••• 80 V (MIN) LVceo 
HIGH CURRENT SATURATION VOLTAGE •••• 1.5 V (MAX) Yce(sat) @ 5.0 A 
HIGH FREQUENCY • • • •••••••••••• 60 AND 70 MHz (MIN)fr 
BETA GUARANTEED @ 3 POINTS • • • • • • • • 50 mA, 2.5 A AND 5.0 A 
ISOLATED COLLECTOR PACKAGE • • • • • • • • NO ISOLATING HARDWARE REQUIRED 
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Vee= 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V ces Collector to Emitter Voltage 
Yceo Collector to Emitter Voltage (Note 2) 
Veeo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

Yceo<sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVas Collector to Emitter Breakdown Voltage 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFe DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 
hFE(;._55 ° C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 20 

hfa High Frequency Current Gain (f = 20 MHz) 3.0 
Vee( sat) Pulsed Collector Saturation Voltage (Note 3) 

Yce(sat) Pulsed Collector Saturation Voltage (Note 3) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

2N5002 
TYP. 

46 
64 

26 

53 
3.4 
0.43 

0.85 

SEE 2N5003 • 2N5005 FOR PNP COMPLEMENT 

-65°C to +200°C 
-65°Cto +200°C 

MAX. 

90 

0.75 

1.5 

+300°c 

50 Watts 

100 Volts 
BO Volts 
6.0 Volts 
5.0Amps 

2N5004 
MIN. TYP. 

80 

100 

6.0 

50 100 

70 114 

35 50 

40 65 

3.5 4.4 

0.43 

0.85 

MAX. 

200 

0.75 

1.5 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0·59 outline) 

Emitter 
Lead No. 1 

NOTES: All d1mens1ons in 1nCties 

All leads electrically !SOlated from case 
Packaae weight is 6.44 grams 

' 

UNITS TEST COND'ITIONS 

Volts le= 100 mA l,=O 
Volts le= 1.0mA Vee= 0 
Volts le= 0 le= 1.0 mA 

lc=50mA Yee= 5.0V 
le =2.5A Yee= 5.0V 
le= 2.5A Vce=5.0V 
le= 5.0A Yee= 5.0V 
le= 0.5A Vee= 5.0V 

Volts le= 2.5A 18 =0.25A 

Volts le =5.0A 11 =0.5A 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5002 2N5004 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VaE(sat) Pulsed Base Saturation Voltage (Note 3) 1.16 1.45 1.16 1.45 Volts le= 2.5A 
VaE(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 2.2 1.50 2.2 Volts le= 5.0A 
VaE(on) Pulsed Base Emitter "ON" Voltage (Note 3) 1.45 1.45 Volts le= 2.5A 
leES Collector Cutoff Current 0.007 1.0 0.007 1.0 µA VeE = 60V 
IEaO Emitter Cutoff Current 1.0 1.0 µA le=O 
leEx(150°C) Collector Reverse Current 500 500 µA VeE = 60V 
ccb Collector to Base Capacitance 90 250 90 250 pf IE=O 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 3001LS; duty cycle = 1 % . 
(4) Contact facto!}' for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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I FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS" 
SATURATION REGION 
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FAIRCHILD TRANSISTORS 2N5002 • 2N5004 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5002 
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*Single Family Characteristics on Transistor Curve Tracer. 
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2N5003 · 2N5005 
50 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

SEE 2N5002 • 2N5004 FOR NPN COMPLEMENT 

FEATURES 

• HIGH POWER· - 50 WATTS @ Tc= 50°C, Yee= - 40 V 
• HIGH VOLTAGE·· -80 V (MIN) LYceo 

• HIGH CURRENT SAT. VOLTAGE·· -1.5 V (MAX) Yce(sat) @ 5.0 A 

• HIGH FREQUENCY·· 60 AND 70 MHz (MIN) fr 

• BETA GUARANTEED @ 3 POINTS • • 50 mA, 2.5 A AND 5.0 A 

• ISOLATED COLLECTOR PACKAGE • • NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Yee=- 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V cEs Collector to Emitter Voltage 
V CEO Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5003 
SYMBOL CHARACTERISTIC MIN. TYP. 

Yceo<sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVcEs Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 52 

hFE DC Pulse Current Gain (Note 3) 30 50 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 32 

hFE DC Pulse Current Gain (Note 3) 20 38 

hfe High Frequency Current Gain (f = 20 MHz) 3.0 4.05 

-65°C to +2oo•c 
-65°Cto +2oo·c 

+300°c 

50 Watts 

-100 Volts 
- 80Volts 
- 5.5 Volts 

5.0Amps 

2N5005 
MAX. MIN. TYP. MAX. 

-80 

-100 

-5.5 

50 133 

90 70 114 200 

35 90 

40 77 

3.5 4.85 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0·59 outline) 

Base 
Lead No. 2 

Emitter 
Lead No. 1 

>-------.~~~ 

Collector 
Lead No. 3 

NOTES: All dimensions in inches 

UNITS 

Volts 

Volts 

Volts 

All leads electrically isolated from case 

Package weight is 6.44 grams 

TEST CONDITIONS 

le= 100 mA la=O 

le= 1.0 mA VBE = 0 

lc=O · IE= 1.0 mA 

lc=50mA Yce=-5.0V 

lc=2.5A Yce=-5.0V 

le= 2.5A VcE = -5.0V 

lc=5.0A Yee= -5.0V 

lc:O.SA Yce=-5.0V 

VcE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.45 -0.75 -0.45 -0.75 Volts le= 2.5A 16 = 0.25A 

Yce(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -1.5 -0.9 -1.5 Volts lc=S.OA 18 =0.5A 

l\dditional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N5003 • 2N5005 

ELECTRICAL CHARACTERISTICS {25°C Case Temperature unless otherwise noted) 

2N5003 2N5005 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VsE(sat) Pulsed Base Saturation Voltage (Note 3) -1.1 -1.45 -1.1 -1.45 Volts le= 2.5A 

VsE(sat) Pulsed Base Saturation Voltage (Note 3) -1.55 -2.2 -1.55 -2.2 Volts le= 5.0A 

VsE(on) Pulsed Base Emitter "ON" Voltage (Note 3) -1.45 -1.45 Volts le= 2.5A 

Ices Collector Cutoff Current O.OOG 1.0 O.OOG 1.0 /tA Vee= -GOV 

fEBO Emitter Cutoff Current 1.0 1.0 µA lc=O 

lcex(l50 • C) Collector Reverse Current 500 500 µA VcE =-GOV 

ccb Collector to Base Capacitance 170 250 170 250 pF IE= 0 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle= lo/o. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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FAIRCHILD TRANSISTORS 2N5003 • 2N5005 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS 
SATURATION REGION 
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FAIRCHILD TRANSISTORS 2N5003 • 2N5005 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5003 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

o .... .._.._.._..._ .......... ~.·.o_._ .......... 
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2N5006 · 2N5008 
100 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':. EPITAXIAL TRANSISTORS 

• HIGH POWER·· 100 WATTS @ Tc= 50°C, Vee= 40 V 

• HIGH VOLTAGE·· 80 V (MIN) LVcEO 

• HIGH CURRENT SATURATION VOLTAGE • • 1.5 VOLTS (MAX) Vce(sat) @ 10 A 

• HIGH FREQUENCY • • 30 AND 40 MHz (MIN) fr 

• BETA GUARANTEED AT 3 POINTS • • 100 mA, 5.0 A AND 10 A 

• ISOLATED COLLECTOR PACKAGE·· NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature,Vce = 40V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V eEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)· 

2N5006 
SYMBOL CHARACTERISTIC MIN. TYP. 

Vceo<sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVeEs Collector to Emitter Breakdown Voltage 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 35 

hFE DC Pulse Current Gain (Note 3) 30 42 

hFE(-55°C) DC Pulse Current Gain (Note 3) 12 18 

hFE DC Pulse Current Gain (Note 3) 20 33 

hie High Frequency Current Gain (f = 20 MHz) 1.5 2.05 

VcE(sat) Pulsed Collector Saturation Voltage (Note 3) 0.55 

Vce(sat) Pulsed Collector Saturation Voltage (Note 3) 1.1 

Additional Electrical Characteristics on page 2 

SEE 2N5007 • 2N5009 FOR PNP COMPLEMENT 

-65°cto +2oo·c 
-65°c to +2oo·c 

MAX. 

90 

0.9 

1.5 

+3oo·c 

100 Watts 

100 Volts 
80 Volts 
6.0Volts 
lOAmps 

2N5008 
MIN. TYP. 

80 

100 

6.0 

50 95 

70 108 

35 51 

45 91 

2.0 2.8 

0.55 

1.1 

MAX. 

200 

0.9 

1.5 

PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 

Base 
~-LeadNo.2 

Emitter 
Lead No. 1 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

NOTES: All d1mens1ons 1n ;nches 
All leads electrically1solatedfrom case 
Packagewetght •s 14.1 grams 

TEST CONDITIONS 

le= 200 mA 18 =0 

le= 1.0 mA VBE = 0 

lc=O IE= 1.0 mA 

le= 100 mA Vee= 5.0V 

le= 5.0A Vee= 5.0V 

le= 5.0A VcE = 5.0V 

le= lOA Vee= 5.0V 

le= 2.0A Vee= 5.0V 

le= 5.0A 16 = 0.5 A 

le= lOA 18 =1.0A 

•Planar is a patented Fairchild process. 

FAIRCHILCl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISJON or FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

14-41 



FAIRCHILD TRANSISTORS 2N5006 • 2N5008 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5006 2N5008 
SYMBOL CHARACTERISTIC . MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vee(sat) Pulsed Base Saturation Voltage (Note 3) 1.2 

Vee( sat) Pulsed Base Saturation Voltage (Note 3) 1.7 

Vee< on) Pulsed Base Emitter "ON" Voltage (Note 3) 

Ices Collector Cutoff Current 0.014 

leeo Emitter Cutoff Current 

lcex(150 • C) Collector Reverse Current 

ccb Collector to Base Capacitance (f = 1,0 MHz) 235 

NOTES: 

1.8 

2.2 

1.8 

1.0 

1.0 

500 

275 

1.2 

1.7 

0.014 

235 

1.8 

2.2 

1.8 

1.0 

1.0 

500 

275 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

Volts le= 5.0A 

Volts le= lOA 

Volts le= 5.0A 

µA Vee= 60V 

µA lc=O 

µA Vee= 60V 

pf le=O 

(2) This rating refers to a high current point where collector· to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length= 300µs; duty cycle= 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM ·PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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. VcE - COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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FAIRCHILD TRANSISTORS 2N5006 • 2N5008 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS0 

SATURATION REGION 
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le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS0 

SATURATION REGION 

0 0.4 0.8 1.2 1.6 2.0 

VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

BASE CHARACTERISTICS* 
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CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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• Single::famliy characteristics on transistor curve tracer. 
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COLLECTOR CHARACTERISTICS* 
.SATURATION REGION 
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FAIRCHILD TRANSISTORS 2N5006 • 2N5008 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5006 
COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 

i- 150mA 

z lOOmA 

v 50mA 

COLLECTOR CHARACTERISTICS'" 
ACTIVE REGION 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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SWITCHING TIMES 
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COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 
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*Single family characteristic on Transistor Curve Tracer. 

2N5008 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS"' 
ACTIVE REGION 
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SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 
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2N5007•2N5009 
100 WATT PNP POWER TRANSISTORS 
DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

SEE 2N5006 • 2N5008 FOR NPN COMPLEMENT 

• HIGH POWER ••••.•••.••••••• 100 WATTS AT Tc= 50°C, VcE = -40V 
• HIGH VOLTAGE ..•..•••..•••... -80 V (MIN) LVcrn 
• HIGH CURRENT SATURATION VOLTAGE .•• -1.5 V (MAX) YcE{satl AT 10 A 
• HIGH FREQUENCY ••••..•..••••• 30 AND 40 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS .•••.• 100 mA, 5.0 A AND 10 A 
• ISOLATED COLLECTOR PACKAGE ••.•.• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = -40 V 

(See Maximum Permissible Power Curve a.nd Note 4) 

Maximum Voltages and Current 
V cEs Collector to Emitter Voltage 
V CEO Collector to Emitter Voltage (Note 2) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

100 Watts 

-100 Volts 
-BO Volts 
-5.5 Volts 

10 Amps 

2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VCEO{sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 -80 

BVcEs Collector to Emitter Breakdown Voltage -100 -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 -5.5 

hFE DC Pulse Current Gain (Note 3) 20 50 

hFE DC Pulse Current Gain (Note 3) 30 90 70 200 

hFE(-55°C) DC Pulse Current Gain (Note 3) 12 35 

hFE DC Pulse Current Gain (Note 3) 20 45 

hie High Frequency Current Gain (f = 20 MHz) 1.5 2.0 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -0.9 

YeE{sat) Pulsed Collector Saturation Voltage (Note 3) -1.5 -1.5 

Additional Electrical Characteristics on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 

_____ .213 
.170 

/.-- · -~:;dE No 2 

l . /,:'-'':.:. 687 

J°~·· ·-I I 
',', . .. 667 

~~~~T~~ 1--- 1 
• '· / - - •• L 

COLLECTOR 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

:--·ji6--l \_ .. Lead No 3 

115 
1 MAX 

875 
I .640 

L j~~ 
m '---<""r::~,__, : I . l 5o I 

090 °90 .455 
MAX 422 

I 

NOlES All d1mens1ons m inches 
All leads electncally isolated from case 
Package weight 1s 141 grams 

TEST CONDITIONS 

le= 200 mA 18 = 0 

le;= 1.0 mA VBE = 0 

le= 0 IE= 1.0 mA 

le= 100 mA VeE = -5.0V 

le= 5.0A VeE = -5.0V 

le= 5.0 A VcE = -5.0V 

le= 10 A VeE = -5.0V 

le= 2.0A Yee= -5.0V 

le= 5.0A 18 = 0.5A 

le= 10 A IB = 1.0 A 

*Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISIO~ Of FAIRCHILD CAMERA ANO INSTRUMlNT CORPORATION 



FAIRCHILD TRANSISTORS 2N5007 • 2N5009 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VRE(sal) Pulsed Base Saturation Voltage (Note 3) -1.8 -1.8 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -2.2 -2.2 

VBE(o·1) Pulsed Base Emitter "ON" Voltage (Note 3) -1.8 -1.8 

ICES Collector Cutoff Current 1.0 1.0 

Imo Emitter Cutoff Current 1.0 1.0 

ICEx(l50°C) Collector Reverse Current 500 500 

ccb Collector to Base Capacitance (f = 1.0 MHz) 500 500 

• 
NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length= 300 µs; duty cycle= I%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

UNITS 

Volts 

Volts 

Volts 

11A 

µA 

µA 

pf 

TEST CONDITIONS 

le= 5.0A 18 = 0.5A 

le= 10 A 18 =1.0A 

le= 5.0A VeE = -5.0 v 
VCE=-60V VBE = 0 

le= O VEB = -4.0V 

VCE = -60V VEB = -2.0 v 
IE= 0 Ve8 = -10 V 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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2N5083•2N5084•2N5085 
35 WATT NPN POWER TRANSISTORS 
DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTORS 

• HIGH VOLTAGE ••••• 150 AND 120 VOLT (MIN) BVew 80 AND 60 VOLT (MIN) LVeEO 
• LOW VeE(sat) •••••• 1.0 VOLT (MAX) AT le = 10 A, 18 = 2.0 A 
• HIGH SPEED •••... MAX. t0n OF 350 ns AND t011 OF 650 ns AT le = 5.0 A, 18 = 0.5 A 
• HIGH FREQUENCY ••• fr= 50 AND 80 MHz (MIN) 
• LOW LEAKAGE ••••• MAX. lees OF 100 µA AT l50°C AS A RESULT OF 

PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
Yew Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 
Is Base Current 

-65°C to +200°C 
+200°C 
+300°C 

35 Watts 

2N5083 
2N5084 2N5085 

120 Volts 150 Volts 
60 Volts 80 Volts 
6.0 Volts 6.0 Volts 
lOAmps lOAmps 
2.0Amps 2.0Amps 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. 

BVeEs Collector to Emitter 2N5083 
~ Breakdown Voltage 2N5084 120 

2N5085 150 

VCEO(sus) Collector to Emitter 2N5083 } Sustaining Voltage 2N5084 60 

(Notes 4 and 5) 2N5085 80 

BVEBO Emitter to Base Voltage 6.0 

ICES Collector Reverse Current 2N5083 } 2N5084 0.001 1.0 

2N5085 0.001 1.0 

IEBO Emitter Reverse Current 0.002 1.0 

hFE D.C. Pulse Current Gain 2N5084 100 150 300 
(Note 5) 2N5083 

40 2N5085 75 120 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.8 1.0 

VSE(sat) Pulsed Base Saturation Voltage (Note 5) 1.15 1.8 

VCE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.35 0.5 

VBE(sat) Pulsed Base Saturation Voltage (Note 5) 1.0 1.3 

ccb Collector to Base Capacitance 45 80 

c.b Emitter to Base Capacitance 330 500 

Notes on Page 2 Additional Electrical Characteristics on Page 2 
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PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0·59 outline) 

Emitter 
Lead No. l 

3 LEADS g~~ DIA.­

.150 

.090 

Base 
-- lead No. 2 

J__..."'<?=F~ 

T 

NOTES: All dimensions in inches 

All IHdS electrically isolated from case 

Paekage weight is 6 .. 44 grams 

UNITS TEST CONDITIONS 

Volts le= 1.0 mA VBE = 0 

Volts le;= 1.0 mA VBE = 0 

Volts le= 50 mA Is= 0 

Volts le= 50 mA Is= 0 
Volts lc=O IE= 1.0 mA 

µ,A VcE =GOV VBE = 0 

µA VcE = lOOV VBE = 0 
µ,A lc=O VES = 4.0V 

le= 2.0A VcE = 2.0V 

le= 2.0A VcE=2.0V 

Volts le= lOA 18 = 2.0 A 

Volts le= lOA Is= 2.0A 

Volts le= 5.0A 16 = 0.5A 

Volts le= 5.0A Is= 0.5A 
pf IE= 0 Yes= lOV 
pF lc=O VES = 0.5V 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVIS!ON OF FAIRCHILD CAME'RA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N5083 • 2N5084 • 2N5085 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

td Delay Time (Note 6) 20 50 ns 

t, Rise Time (Note 6) 160 300 ns 

t. Storage Time (Note 6) 180 350 ns 

t1 Fall Time (Note 6) 120 300 ns 

hie High Frequency Current 2N5084 4.0 6.0 
Gain (f = 20 MHz) 2N5083 

2N5085 2.5 6.0 

hFE(-55°C) D.C. Pulse Current Gain 2N5084 35 75 
(Note 5) 2N5083 

~ 40 2N5085 15 

lees(l50°C) Collector Reverse Current 2N5083 ~ 2.0 100 µA 
2N5084 
2N5085 3.0 100 µA 

MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION 

35 < 
0 .... 

~~I I \ 
30 E :\ 

jrr1[ 
25 Tc= 75°C l l 

le= 5.0A 

le= 5.0A 

le= 5.0A 

le= 5.0A 

le= 0.5A 

le= 0.5A 

le= 2.0A 

le= 2.0A 

VeE =GOV 

VcE = lOOV 

20 t-t-l+---+-lrt-r \ll_\t-t---t---r-----t-----r--t----t-t--r---t--t--~---r---t----t--1 
T c = 100°c \ill 

NOTES: 

0 
0... 

20 30 40 50 60 70 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) See Maximum Permissible D.C. Forward Bias .Power Dissipation graph. 

80 90 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
(6) Test conditions are given in the switching circuit. 
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100 

181 =0.5A 

181 =0.5A 

181 =0.5A 
182 = -0.5A 

181 =0.5A 
182 = -0.5A 

Yee= 5.0Y 

Yee= 5.0Y 

VeE = 2.0V 

VcE = 2.0V 

YBE = 0 

VBE = 0 



FAIRCHILD TRANSISTORS 2N5083 • 2N5084 • 2N5085 

COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 

1.0 rv-:.-::...,--.-.--r-r---r-::--i 
r~ Tc·-55'C 

1.0 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

0.4 0.8 1.2 1.6 2.0 
VcE - COU£CTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS'" 
ACTIVE REGION 

\E Tc· -SS'C 

~~ 
8 .1 

\Oll'A 

6~ 
4 

2 

~ 
TomA 

l 
2.0mA 

l le •O 

20 4l 60 80 
Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

~ 8.0 l-t-11717-"f-::::P-t'C~ 
~ 
!Z 

R 6.0 f--+-l.'4"-+-"--1"'=+--+-+-+--I i 4.0 1-b-'F-t---t--+=::±=.~i.+.....,.."'9 

le •O oL-...._.._.._..._....__,_.;......._..___.__, 
0 0.4 o.e 1.2 1.6 2.0 

VcE - COU£CTOR - EMITTER VOLTAGE -VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5083 •. 2N5085 
COLLECTOR CHARACTERISTICS* 

ACTIVE REGION 

IC o.8 I•~ 
~ +-"I 

o.._...__.___...__~1-e_·o..__...._~___. 
0 20 80 

VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS" 
SATURATION REGION 

~ 6
.0 _YI 200;.,A 

e ]}-1 I 
<> 40t~l~~t::E:r~:m[A:'.!~t=:rt.-:J ~ . 

-'"' 2.0 :}_ 

HT>-+--+--+--+--+---<-le-·Ol--+--+--1 
o~------~..._ ............................... ..... 

0 0.4 0.8 1.2 1.6 2.0 
VcE - COU£CTOR - EMITTER VOLTAGE - VOLTS 

1.0 

"' 0.8 

~ 

~ 0.6 

g 
~ 0.4 

_u 0,2 

0 

10 

~ 8.0 

!Z 
~ 6.0 

<.> 

2l r·o 
_u 2.0 

0 

0 

COLLECTOR CHARACTERISTICS• 
ACTIVE REGION 

~ Tc• 12S'C 

~ 
~ 
T~ 
2.~ 

2.0~ 

l 5mA 

l.OmA 

o.SmA 
le •O 

20 60 

VcE - COU£CTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 

Tc• 12S'C ~ OA 

BOOmA 

1 r-
JmA rr;_ i--

400mA ~ --7 
l '200J!IA 

r.--1 
I 

1 
I le •O 

0 0.4 0.8 1.2 1.6 2.0 
V CE - COLLECTOR - EMITTER VOLT AGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N5084 

COLLECTOR CHARACTERISTICS* 
ACTIVE -REGION 

Tc •2S'C 1.0 F='.b. 
~1--.-+--+-+---+--+---l 

_u o.2t:::!==!=:J1~.o!!)lmA~=rill 

le •O 
00..._...__20..__..._~<ll-+--_60..__...__.80 

VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

10 r-~r-VT..,,...."'1"":::::1""'--r:=,..,.--, 
Tc•2S'C ~~J--1--j 

'~~ ~ 8.o l--f---IH"E,1',!i--1""'-ti---=-i-tJ..J:"F'=""'100:+m"'A-tl-1-±=>1 

!Z ~ ~ 
~ 6.0 l-t-J--1141--1--::±:""°'"--;=l.1-t-t--l 
B 1.111L 1oomA ~ 
2l LL. ~ r·o 1--.. ~-+--+--+--+---<~1--t--+--1 
-'"' 2.0 1-+j+--+-+-+--t--t--+---+--t---l 

f le ·O 
O"-"--"'-"'--'-..._...._~_.__..__. 

0 0.4 0.8 1.2 1.6 2.0 
VcE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS• 
ACTIVE REGION 

I. 0 

3!l~ Tc•l2S°C 

8 Dr: 
6 i.~ 

~A /;:::: 
J.¢-

-"0.2 0.5m"-

le ·O 
0 

0 20 4l 60 80 
VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

10,-,--,--.,.--.-,,,,:;,....-=i;;..,...--t:=:i;:"'"" 
Tc•l2S'C ~--

8 O l&Y f-1 <llOmA 

i . l-+--H_J_l',!V-".,..."-li-f--t-i=>-"'300'i"m""A 'f1--1=+t---l 

~ 6,0 1-.f.--hll~~=-fi--c:=!t-_...f-'zooel:l:IrmA"=fq-=J 
!!l v~ 
<> ,,... ·10 mA l==i -
g ·J_ ~ 
~ 4.0 ._·_PJ'--+-+--+--i->---"+-'-' +--+--t 

_u 2.0 t--1'1--+-+--+--+--+--+--+-+-; 
J_ 
/ le·o O,,_..__..__._..._..._...._-"-__._ ......... _, 

0 0.4 o.s 1.2 1.6 2.0 
VCE -COU£CTOR - EMITTER VOLTAGE· VOLTS 

*Single family characteristics on Transistor Curve Tracer 
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FAl.RCHILD TRANSISTORS 2N5083 • 2N5084. • 2N5085 

'!I. 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

PULSED COLLECTOR CURRENT 
le .110 lie 

0 
0.01 

1111 

~~ 

H4t 
o.os 0.1 o.~ l.o 

le· COU£CTOR CURRENT-AMPS 

COLLECTOR TO BASE 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
IE 1•o 

5.0 

~ 60 
[ 
l ~ 

< .., 

375 

Yee .. COUECIOR·BASE VOLTAGE .. VOLTS 

2N5083 • 2NS085 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
VCE • Z,OV 

1-H -Tc' \Zo;'C 
i.>1 .......... 

....+"'" ]',._ 

-1 
Tc• Zo;'C 

..... ~ 
~·-5S'c 

0 
0.01 o.os 0,1 0.5 1.0 

l"'--i 
5.0 10 

le - COLlfCTOR CURRENT .. AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

10 '---'--'-'--'-~-...___.~~~ 
0.1 0.5 1.0 5.0 10 

le .. COLlfCTOR CURRENT .. AMPS 

TYPICAL ELECTRICAL CHARACTERISTICS 

BASE SATURATION VOLTAGE 
VERSUS 

PULSED COLLECTOR CURRENT 

O'--~_.__....._~~_.__~~~ 

0.01 O.OS O.l 0.5 1.0 5.0 10 

le - COU£CTOR CURRENT .. AMPS 

EMITTER TO BASE 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
~~..;_,........,........,.-~~~-.-~T...--. 

le. o 

o._._.__.__._...__._,__.__,_....._...._. 

375 

300 

0 1.0 z.o 3.0 4.0 5.0 6.0 
VEB .. EMITTER .. BASE VOLTAGE - VOLTS 

2N5084 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 

I---+- .\Zo;'C 
T_s.... 

Vee •Z.OV 

I'\: 
0 

-1 5'C 
1-H Qj ~ 

~ ~ 
le• -55'C 

t:::r: :1 ....., 
..l ..l ~ 

0 
0.01 o.os 0.1 0.5 1.0 5.0 10 

le .. COLI.ECTOR CURRENT .. AMPS 

GAIN BANDWIDTH PRODUCT 
VERSUS 

COLLECTOR CURRENT 
zoo r--.....,.....-.-,.....,..--.--.....,..........-.-.----, 

VcE • 5.0V 

Tc• 2S'C 
~ 1601---+--+-+-t--t---+--+-+-t----I 

g 
~ 120 t---+-+-++---b""'./'-+H-+H+"!.:--1 
; L ~ 
i ~ 

~ 80 v 
~ 17 
' ~~~-+-<-+-+---+--+---+-+---I .... 

le .. COLlfCIOR CURRENT .. AMPS 

COLLECTOR CUTOFF CURRENT 
. VERSUS 

AMBIENT TEMPERATURE 
lOOk r---r-.....,.....--.--.--.....-~--.---. 

Vee ~ 60V 

~ lOk t----+--+---+-t---+--+---+7~"'"-1 
ji v 
~ lkt---+--+--+-+--~17'~.A.-...-+--< 
!; I/ 
ti loo l--1---+--+1-71JL_'-+---+---+---l 

§ j/ I 

~ 10 ..£ 
~ 1.0 ,__.....,.....-+--+-+---+--+--+--< 

_.., I/ 
O.l IL_~_.__.__,__.___,___.__,_--< 

0 50 100 150 
TA - AMBIENTTEMPERATURE .. 'C 

COLLECTOR CURRENT VERSUS 
BASE EMITTER VOLTAGE 

L 
0•01 o 0.4 o.e 1.6 l.Z 

VB£ .. BASE -EMITTER.VOLTAGE- VOLTS 

zoo 

z.o 

SWITCHING TIME TEST CIRCUIT 

_n: 
PW= 10µ,s 
Rise Time = 20 ns 
Duty Cycle = 1 % 
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500 

-4.0V +20V 

Rz R3 
100 4.oo 

-----<> OUTPUT 

To sampling scope 
Input lm.padance = 10 Meg 0 



2N5l47 • 2N5149 
6 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5148 • 2N5150 FOR NPN COMPLEMENT 

• HIGH POWER ••••..••••••••••• 6 WATTS AT Tc= 50°C, YcE = -40 V 
• HIGH VOLTAGE •••••••••••••••• -80 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE ••• -0.85 V (MAX) V ceisatJ AT le = 2.0 A 
• HIGH FREQUENCY •••••••••••••• 50 AND 60 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS •••••• 50 mA, 1.0 A AND 2.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Yee = -40 V 

at 25°C Ambient Temperature 
(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V eEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5147 
SYMBOL CHARACTERISTICS MIN. TYP. 

VCEO(sus) Collector to Emitter Sustaining Voltage (Notes 2 & 3) -80 

BVees Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 39 

hFE DC Pulse Current Gain (Note 3) 30 40 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 24 

hFE DC Pulse Current Gain (Note 3) 15 28 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 4.8 

-65°C to +200°C 
-65°C to +200°C 

+300°c 

6.0Watts 
1.0 Watt 

-lOOVolts 
-SO Volts 
-5.5 Volts 

2.0Amps 

2N5149 
MAX. MIN. TYP. MAX. 

-80 

-100 

-5.5 

50 85 

90 70 87 200 

35 52 

30 50 

3.0 6.1 

VeE(sat) Pulsed Collector Saturation Voltage (Notes 3 & 5) ,--0.38 -0.46 -0.38 -0.46 

VCE(sat) Pulsed Collector Saturation Voltage (Notes 3 & 5) -0.73 -0.85 -0.73 -0.85 

Additional Electrical Characteristics on page 2 Notes on page 2. 
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UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.370D!A L 

.350 . 1-·335 OIA ~1 

.019 .240 

Seating- ' 

.l.25Q.315 .. l·'.t 
Plane T -,-

3 LEADS_/~ ~ ~ 0.5 Ml.N . 
. 019 DIA ! 
.016 . _L 

COLLECTOR 

NOTES: 
All dimensions in inches. 
Leads are gold plated Kovar. 
Lead No. 3 internally connected to case. 
Package weight is 1.23 grams. 

TEST CONDITIONS 

le= 100 mA 18 =0 

le= 1.0 mA VBE = 0 

le =0 le= 1.0 mA 

le= 50mA Yee =-5.0V 

le= l.OA Yee= -5.0V 

le= 1.0A Vee =-5.0V 

le= 2.0A Yee= -5.0V 

le= 0.2A Yce=-5.0V 

le= 1.0 A 16 = 0.1 A 

le= 2.0A 18 = 0.2A 

*Planar is a patented Fairchild process. 

FAIRCHILC> 

SEMICONDUCTOR 
A DIVISION OF tAIRCHILO CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD TRANSISTORS 2N5147 • 2N5149 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) . 

2N5147 2N5149 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBE(sat) Pulsed Base Saturation Voltage. (Notes 3 and 5) -0.96 -1.2 -0.96 -1.2 Volts le= l.OA 

VeE(sat) Pulsed Base Saturation Voltage (Notes 3 aitd 5) ·-1.28 -1.5 -1.28 -1.5 Volts le= 2.0A 

VeE(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) -1.5 -:-1.5 Volts le= 2.0A 

le ES Collector 'Cutoff Current .002 1.0 .002 1.0 µA VeE = -60V 

IEeo Emitter Cutoff Current 1.0 1.0 µA le=O 
lcEx(l50°C) Collector Reverse Current 500 500 µA Vee=·-60V 

ccb Collector to Base Capacitance 46 120 46 120 pf IE=O 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating .refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(4) Devica is thermally limited under free air (ambient) operating conditions. Maximum junction to ambient thermal resistant is 175°C/Watt. 
(5) VBE!onl and saturation voltages measured 'A" from header. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

8.0 

Tc= 25°c NOTE 4 

6.0 

"' f--
f-- 5.0 ct 
31: 

I 

z 
0 
i= 
~ 

4.0 iii 
"' Ci 
a: .... 
31: 
0 
Q. 
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0 

Q. 
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" \ <.> Tc= 5o•c .... 

w 

~ 
_, 
<XI 
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~ 

~ :IE 
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w 
Q. 

" >< 
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~ 
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1.0 
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0 
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VccCOLLECTOR To EMITTER VOLTAGE-VOLTS 
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le= 0.1 A 

le= 0.2A 

Vee ::::;-5.0V 
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FAIRCHILD TRANSISTORS 2N5147 • 2N5149 

COLLECTOR CHARACTERISTICS 0 

SATURATION REGION 

o1....._...__._..J,.;1~a·~o_.___.._.__.._~ 

2.0 

"' ~ 1.6 

i!. z 
i 1.2 
=> u 

"' 12 r·a 
~0.4 

0 

0 -0.4 -0.8 -1.2 -1.6 -2.0 

VcE-COLLECTOR TO EMITTER VOLTAGE -VOLTS 

BASE CHARACTERISTICS• 

TA;_55'C } 140mA '(::/. 200mA 
l20mA 

J;lOOmA-1 l BOmA--1 
j_60mA-.,' 

40mA ~ 

I r 
Ia•20mA ...... 

tj 
I 

0 -OA -0.8 -1.2 -1.6 -2.0 

VeE - BASE TO EMITTER VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS.COLLECTOR CURRENT 

' ~:.: lc•1018 

! -0.81----+-+-+-+----+---l 

~ -0.71-------+---+--+-~' ~-711-Hll_A 
~ J/L 
~ -o.61------+--+-+-+---+-L-r-i 

~ -0.5 +-----+-+--+--+---+IZ_--~-t 
!Ii -0.4 
i::: TA•l25'~ 
'.!! -0.3 r----r-+--t-+---nr-+-:---i 
Joi ~~A•25'C 
l:l -0.21---+--+--k.-.i:~r---+-:----I 
I ~ 'TA•-15'C 
:;-o.1i-""'" 

~ 0 '------'--+---'---+---~--~ 
0.1 0.2 0.3 0.4 0.5 1.0 2.0 
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FAIRCHILD TRANSISTORS 2N5147 • 2N5149 

COLLECTOR CHARACTERISTICS" 
ACTIVE REGION 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5148 • 2N5150 
6 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5147 • 2N5149 FOR PNP COMPLEMENT 

\• HIGH POWER •••••••••••••••• 6.0 WATTS ATTe = 50-C, Vee= 40 V 
• HIGH VOLTAGE •••••••••••••••• 80 V (MIN) LVeeo 
• HIGH CURRENT SATURATION VOLTAGE ••• 0.85 V (MAX) Yeersa+l AT 2.0 A 
• HIGH FREQUENCY • • • • • • • • • • • • • • 50 AND 60 MHz (MIN) f1 

• BETA GUARANTEED AT 3 POINTS • • • • • • 50 mA, 1.0 A AND 2.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, Yee= 40 V 

at 25"C Ambient Temperature 

Maximum Voltages and Current 
V ces Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 2) 
Veso Emitter to Base Voltage 
le Collector Current 

I ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VeEOlsus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVces Collector to Emitter Breakdown Voltage 100 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFE(~55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 15 

hfe High Frequency Current Gain (f = 20 MHz) 2.5 

VCE(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

Yee( sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

6.0 Watts 

1.0 Watt 

lOOVolts 
BO Volts 
6.0Volts 
2.0Amps 

2N5148 2N5150 
TYP. MAX. MIN. TYP. 

80 

100 

6.0 
64 50 120 

63 90 70 110 

45 35 63 

33 30 56 
3.8 3.0 4.3 

0.38 0.46 0.38 

0.75 0.85 0.75 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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MAX. 

200 

0.46 
0.85 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-39) outline 

.370 DIA I 

.350 . ,_.335 DIA --! 

01• I ~~i 
.125Q.315 . JI 

Seating- t 
Plane T T 

3 LEAOS_/'~ ~ ~ 0.5 MIN. 
.019DIA _L 
.016 . 

NOTES· All dimensions m me hes 
Leads are gold-plated KOVAR 
Leal.I No. 31nlernallyconnected to case 
Pacl<age weight 1s l.23 grams 

UNITS TEST CONDITIONS 

Volts le= lOOmA 18 =0 

Volts le= 1.0 mA VBE = 0 
Volts lc=O le= 1.0 mA 

le= 50 mA Vee=5.0V 

le= 1.0A Vee= 5.0V 

le= 1.0A Vee= 5.0V 
le= 2.0A Yee= 5.0V 
le= 0.2A Yee= 5.0V 

Volts le= l.OA 18 = 0.1 A 
Volts le= 2.0A 18 = 0.2A 

•Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUM!::NT CORPORATION 



FAIRCHILD TRANSISTORS 2N5148 • 2N5150 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5148 2N5150 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VBe(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 0.98 1.2 0.98 1.2 Volts le= 1.0A 

VBe(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 1.30 1.5 1.30 1.5 Volts le= 2.0A 

V8e(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) 1.5 1.5 Volts le= 2.0A 

Ices Collector Cutoff Current .002 1.0 .002 1.0 µA Vee= GOV 

leso Emitter Cutoff Current 1.0 1.0 µA lc=O 

lcex< +150°C) Collector Reverse Current 500 500 µA Vee= GOV 

ccb Collector to Base Capacitance 30 70 30 70 pf le=O 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 

16 = 0.1 A 

16 = 0.2A 

Vce=5.0V 

Vae= 0 
VEB = 5.0V 

VEB = 2.0V 

Vea= lOV 

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction·to·ambient thermal resistance is l75°C/Watt. Contact factory for maximum per­
missible power under pulsed or reversed biased operating conditions. 

(5) VeE(onJ and saturation voltages measured 'h" from header. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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FAIRCHILD TRANSISTORS 2N5148 • 2N5150 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS" 
SATURATION REGION 
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•Single Family Characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N5148 • 2N5150 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5148 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 

COLLECTOR . CHARACTERISTICS* 
SATURATION REGION 

COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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2N:Sl51 • 2N5153 
10 WATT PNP POWER TRANSISTORS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

SEE 2N5152 •. 2N5154 FOR NPN COMPLEMENT 

• HIGH POWER ••••••••••••••••• 10 WATIS AT Tc= 50°C, Yee= -40 V 
• HIGH VOLTAGE •••••••••••••••• - 80 V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAGE ••• -1.5 V (MAX) YcEfsatl AT 5.0 A 
• HIGH FREQUENCY • • • • • • • • • • • • • • 60 AND 70 MHz (MIN) f1 

• BETA GUARANTEED AT 3 POINTS • • • • • • 50 mA, 2.5 A AND 5.0 A 
• DISCRETE EMITIER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, Yee = -40 V 

(See Maximum permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
VcEo Collector to Emitter Voltage (Note 2) 
Veeo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5151 
SYMBOL CHARACTERISTICS MIN. TYP. 

VCEO(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -80 

BVcEs Collector to Emitter Breakdown Volage -100 

BVEBO Emitter. to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 52 

hFe DC Pulse Current Gain (Note 3) 30 50 
hFEC-55°C) DC Pulse Current Gain (Note 3) 15 32 

hFE DC Pulse current Gain (Note 3) 20 38 

h,. High frequency Current Gain (f = 20 MHz) 3.0 4.05 

-65°C to +zoo•c 
-65°c to +zoo•c 

+300°c 

lOWatts 

1.0Watt 

-lOOVolts 
-SO Volts 
-5.5Volts 

5.0Amps 

2N5153 
MAX. MIN. TYP. MAX. UNITS 

-80 Volts 
-100 Volts 
-5.5 Volts 

50 133 
90 70 114 200 

35 90 
40 77 
3.5 4.85 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

.37001A ~ 
.315 . 

' .125 .260 ·r . .240 

Seating- I 

.350 ·g-·33501A 

Plane T T 
3LEAOS a a a 0.5 MIN. 
.01901A. _J_ 
.016 

COLLECTOR 

NOTES: All dimensions 1n inches 
LHdl .,. aotd·Pl•t•d KOVAR 
Lad No. 3 internally co:nnected to caH 
Pac••a• we11ht 11 1.23 ar~ms 

TEST CONDITIONS 

lc=lOOmA la=O 
lc=l.OmA VeE=O 
lc=O IE= 1.0mA 
lc=50mA Yce=-5.0V 
lc=2.5A Yee =-5.0V 
lc=2.5A VcE=-5.0V 
lc=5.0A Yee =-5.0V 
lc=0.5A Yee =-5.0V 

VCE{sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) -0.45-0.75 -0.45 -0.75 Volts le= 2.5A 18 =0.25A 

Yee( sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) -0.9 -1.5 -0.9 -1.5 Volts lc=5.0A 18 = O.SA 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

FAIRCHILCJ 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5151 • 2N5153 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5151 2N5153 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -1.1 -1.45 -1.1 -1.45 Volts le= 2.5A le =0.25A 

Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) -1.55 ""'.'"'2.2 -1.55 -2.2 Volts lc=5.0A le =0.5A 

VeE(on) Pulsed Base Emitter "On" Voltage (Notes 3 and 5) -1.45 -1.45 Volts lc=2.5A Vce=-5.0V 

Ices Collector Cutoff Current 0.006 1.0 0.006 1.0 µA Vce=-60V Vee=O 
leeo Emitter Cutoff Current 1.0 1.0 µA lc=O Vee=4.0V 
lcex(150°C) Collector Reverse Current 500 500 µA Vce=-60V Vee= 2.0V 

ccb Collector to Base Capacitance 170 250 170 250 pF le=O Vee= -lOV 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP·4/2. 
(3) Pulse Conditions: length = 300 µs; duty cycle = 1 % . 
(4) Device is thermally limitad under free air (ambient) operating conditions. Maximum junction·to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 

power under pulsed or reversed biased operating conditions. 
(5) Vaefon) and saturation voltages measured 'AH from header. 
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FAIRCHILD TRANSISTORS 2N5151 • 2N5153 

COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS'" 
SATURATION REGION 
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*Single FamUy Characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N5151 • 2N5153 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5151 

COLLECTOR CHARACTERISTICS" 
SATURATION REGION 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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SATURATION REGION 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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*Single Family Characteristics on Transistor Curve Tracer. 
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2N5152 • 2N5154 
10 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5151 • 2N5153 FOR PNP COMPLEMENT 

• HIGH POWER •••••••••••••••• 10 WAITS AT Tc= 50°C, Yee= 40 V 
• HIGH VOLTAGE •••••••••••••••• 80 V (MIN) LYceo 
• HIGH CURRENT SATURATION VOLTAG.E ••• 1.5 V (MAX) VcE(satJ AT 5.0 A 
• HIGH FREQUENCY • • • • • • • • • • • • • • 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS • • , • • • SO mA, 2.5 A AND 5.0 A 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Note 4) 

Total Dissipation at 50°C Case Temperature, Yee= 40 V 
(See Maximum Permissible Power Curve) 

Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 2) 
Emitter to Base Voltage 
Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. 

VCEO(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 

BVeES Collector to Emitter Breakdown Voltage 100 

BVeso Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 
hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 20 

hfe High Frequency Current Gain (f = 20 MHz) 3.0 

Vee(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

VCE(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

lOWatts 

1.0Watt 

lOOVolts 
SO Volts 
6.0Volts 
5.0Amps 

2N5152 2N5154 
TYP. MAX. MIN. TYP. 

80 

100 

6.0 
46 50 100 

64 90 70 114 
26 35 50 
53 40 65 
3.4 3.5 4.4 

0.43 0.75 0.43 

0.85 1.5 0.85 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910·379·6435 
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MAX. 

200 

0.75 

1.5 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0·39) outline 

.310 0,. ~ 

.3w i2sQ!-:~~~01•.-j .2L 
'j .240 

Seating- t 
Plane T T 

3LEAos.../~ ~ ~ 0.5 MIN. 
.019DIA. _J_ 
.016 

NOTES; All dimensior1s in inche:s 
Leads are gold-plated KOVAR 

Collector 

lead No. 3 internally connected to case 
Pac~age -ightis 1.23 grams 

UNITS TEST CONDITIONS 

Volts le= lOOmA '• = 0 
Volts le= l.OmA Vse= 0 
Volts lc=O le= 1.0 mA 

lc=SOmA VcE= 5.0V 

lc=2.5A Vee= 5.0V 
le= 2.5A Vee= 5.0V 

lc=5.0A VcE = 5.0V 
lc=O.SA VcE=5.0V 

Volts le= 2.5A 18 = 0.25A 

Volts lc=5.0A 18 = 0.5A 

*Planar is a patented Fairchild process. 

FAIRCHILC 
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FAIROlilLD TRANSISTORS . 2N5152 •. 2N5154 

ELECTRICAL CHARACfERISTICS (25°C Free Air Temperature unless otherwise noted) 

2N5152 2N5154 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Yae[sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 1.16 1.45 1.16 1.45 Volts lc=2.5A 

VBE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 1.52 2.2 1.52 2.2 Volts lc=5.0A 
V8e(on) Pulsed Base Emitter "ON" Voltage (Notes 3 and 5) 1.45 1.45 Volts le =2.5A 

Ices Collector Cutoff Current 0.007 1.0 0.007 1.0 µA Vee =60V 

leao Emitter Cutoff Current 1.0 1.0 µA lc=O 
leex(+150°C) Collector Reverse Current 500 500 µA Yee= 60V 

ccb Collector to Base Capacitance 80 250 80 250 pf le=O 

NOTES: 
(1) These ratings are limiting values above which tha serviceability of any indivfdual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300µs; duty cycle = 1 % . 

18 =0.25A 
18 =0.5A 
Vee= 5.0V ,. 

Yae=O 
Yea= 5.0V 
Vea= 2.0V 

Vea= lOV 

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 
power under pulsed or reversed biased operating conditions. 

(5) VaE(onJ and saturation voltages measured 'A" from header. 
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FAIRCHILD TRANSISTORS 2N5152 • 2N5154 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5152. • 2N5154 

TYPICAL ELECTRICAL CHARACTERISTICS 
2N5152 
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2N·52·64 
NPN HIGH VOLTAGE-HIGH CURRENT TRANSISTOR 

DIFFUSED SILICON PLANAR* EPITAXIAL DEVICE 

• HIGH VOLTAGE •••• 300 V BVees• 180 V LVeEo 
• HIGH CURRENT ••• MAX. VeE(sat) OF 1.25 VAT le = 7.0 A, 18 = 0.7 A 
• HIGH SPEED ••••• MAX. t, OF 1.0 µs AT le = 7.0 A, 18 = :t:0.7 A 

ABSOWTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

(See Safe Operating Area} 
Junction to Case Thermal Resistance 

Maximum Vottages and Currents 
V ceo Collector to Base Voltag~ 
V cro Collector to Emitter Voltage 
V EBO Emitter to Base Voltage 
le Collector Current 
18 Base Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted} 

SYMBOL CHARACTERISTIC 

BVees Collector to Emitter Breakdown Voltage 

VcE(sat) Pulsed Collector Saturation Voltage (Note 3) 

V8E(sat) Pulsed Base Saturation Voltage (Note 3) 

ICES Collector Cutoff Current 
BVEBo Emitter to Base Breakdown Voltage 
IEBo Emitter Cutoff Current 
hFE DC Pulse Current Gain (Note 3) 

VeEO(sus) Collector to Emitter Sustaining Voltage 
lces(l50°C} Collector Cutoff Current 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) 

V8E(sat) Pulsed Base Saturation Voltage (Note 3) 

ccb Collector to Base Capacitance 

hfe Hig~ Frequency Current Gain (f = 20 MHz) 
ton Tum On Time 
tstg Storage Time 
t, Fall Time 
ton Turn On Time 

ts+g Storage Time 
t, Fall Time 

MIN. 

300 

5.0 

30 
180 

2.5 

-65°C to +200°c 
+200°c 

TYP. 

0.60 
1.20 
0.05 

0.01 
125 

0.005 
0.35 
1.10 
55 
3.5 

0.40 
0.50 
0.40 

87 Watts 

2.0°c;w 

300Volts 
180Volts 
5.0Volts 

10.0Amps 
;1.0Amps 

MAX. 

1.25 
1.60 
10 

10 
300 

1.0 
0.65 
1.40 
80 

1.0 
1.5 
1.0 
1.5 
2.5 
1.5 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-3) outline 

i-.----'-.875 MAX. DIA. 

----r 
.450 

·~...,... ____ ......,... ............ 250 
I I• ----t-

.312 
MIN. 

NOTES: All dimensions in inches 

UNITS 

Volts 
Volts 
Volts 
µA 
Volts 
µA 

Volts 
mA 
Volts 
Volts 
pf 

µS 
µS 
µS 
µS 
µS 
µS 

Leads 1 and 2 electrically isolated from case 
Case is third electrical connection (Collector) 
Leads are nickel alloy 
Package weight 8.71 grams 

TEST CONDITIONS 

le= l.OmA R8E= on 
le= 7.0A 18 = 0.7 A 
le= 7.0A 18;,,. 0.7 A 
VcE = 200V R8e=On 
lc=O le= 1.0 mA 
lc=D VEB = 4.0V 
le= l.OA Yee= 2.5 V 
le=20mA RsE = oo 
Vee= 200V R8e =On 
le= 5.0A 18 = O.SA 
le= 5.0A 18 = O.SA 
le=D Vea= SOY 
le= 100 mA Vee:::: lOV 
le= 7.0 A, 181 = 182 = 0.7 A 
le= 7.0A, 181 =182 = 0.7 A 
le = 7.0 A, 181 = 182 = :±0.7 A 
le= l.OA, 181 =182 = 0.1 A 
le= l.OA, le1 = le2 = 0.1 A 
le= l.OA, la1 = le2 = 0.1 A 

NOTES: "Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) The maximum power dissipation rating is the greatest allowable DC power. Maximum allowable power dissipation at any operating voltage is determined from the -'"Forward 

Biased Safe Operating Area" curve. 
(3) Pulse Conditions: length= 300 µs; duty cycle = 1 %. 

FAIRCHILCl 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 

14-64a. 



FAIRCHILD TRANSISTOR 2N5264 
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2N5284 • 2N5285 
50 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
SEE 2N5286 • 2N5287 FOR PNP COMPLEMENT 

• HIGH POWER ••••..•.••••.•••. 50 WATTS AT Tc= 50°C, VcE = 40 V 
• HIGH VOLTAGE •••••.••.••••••• 100 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE ••• 1.5 V (MAX) VcE(satJ AT 5.0 A 
• HIGH FREQUENCY ..•..••••.•••. 60 AND 70 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS .••••• 50 mA, 2.5 A AND 5.0 A 
• ISOLATED COLLECTOR PACKAGE ..•...• NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VCE = 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
V CES Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
V EBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°c 
-65°C to +zoo0 c 

+300°c 

50 Watts 

120 Volts 
100 Volts 
6.0 Volts 

5.0 Amps 

2N5284 2N5285 

---------------~ 

PHYSICAL DIMENSIONS 
(in accordance with JEDEC T0-59 outline) 

1032 UNF--
2A THD !COATED) 

Base 
Lead No. 2 

NOTES All dimensions 1n inches 

All leads electr1ca11y isolated from case 

Package weight is 6 44 grams 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VcEO(susJ Collector to Emitter Sustaining Voltage (Notes 2 and 3) 100 

BVCEs Collector to Emitter Breakdown Voltage 120 

BVEBO Emitter to Base Breakdown Voltage 6.0 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFE DC Pulse Current Gain (Note 3) 20 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

46 

64 

26 

53 

3.4 

0.43 

0.85 

90 

0.75 

1.5 

100 

120 

6.0 

50 100 

70 114 

35 50 

40 65 

3.5 4.4 

0.43 

0.85 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379·6435 
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200 

0.75 

1.5 

Volts 

Volts 

Volts 

Volts 

Volts 

le= 100 mA 

le= 1.0 mA 

le= 0 

le= 50 mA 

le= 2.5A 

le= 2.5A 

le= 5.0 A 

le= 0.5 A 

le= 2.5A 

le= 5.0 A 

18 = 0 

VBE = 0 

IE=l.OmA 

VcE = 5.0V 

Vee= 5.0V 

VCE = 5.0V 

VcE = 5.0V 

VcE = 5.0V 

IB=0.25A 

18 = 0.5 A 

*Planar is a patented Fairchild process. 

l=AIRCHILO 

SEMICONDUCTOR 



FAIRCHILD TRANSISTORS 2N5284 • 2N5285 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5284 2N5285 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VSE(sat) Pulsed Base Saturation Voltage (Note 3) 1.16 1.45 1.16 1.45 Volts le= 2.5A Is= 0.25A 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 2.2 1.50 2.2 Volts le= 5.0A Is= 0.5A 

VBE(oo) Pulsed Base Emitter "ON" Voltage (Note 3) 1.45 1.45 Volts le= 2.5A VcE = 5.0V 

ICES Collector Cutoff Current 0.007 1.0 0.007 1.0 µA VcE = 80V VSE = 0 

lcEO Collector Cutoff Current 50 50 µA 18 = 0 VcE=60V 

IEBO Emitter Cutoff Current 1.0 1.0 µA le= 0 VES = 5.0V 

lcEx(150°C) Collector Reverse Current 500 500 µA VcE = 80 V VES = 2.0V 

ccb Collector to Base Capacitance 90 250 90 250 pf IE= 0 Vcs=lOV 

hfe Small Signal Current Gain (f = 1.0 kHz) 20 20 le= 100 mA Vee= 5.0 V 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

1 o HIJ~"----+---+Tc= J5°C +--+-+--+--+---+--+-~'---+---+---+--+r---+'-~~.,._~+---t 170 

................. 

0'---'-~-'-~-'----'~-'-~....i.....~..__---1-~-'-~-'-~..____.~_._~_.._~..____.~_._~...___..__::l __ 200 
0 10 20 30 40 50 60 70 80 90 100 

VcE -COLLECTOR TO EMITTER VOLTAGE-VOLTS 

16-64d 



2N5286 • 2N5287 
50 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':< EPITAXIAL TRANSISTORS 
SEE 2N5284 • 2N5285 FOR NPN COMPLEMENT 

FEATURES 

• HIGH POWER ••.••..••••.•.•.• 50 WATTS ATTe = 50°C, Yee= -40 V 
• HIGH VOLTAGE •••••••.•••••... -100 V (MIN) LYeeo 
• HIGH CURRENT SATURATION VOLTAGE ••. -1.5 V (MAX) Yee(satl AT 5.0 A 
• HIGH FREQUENCY ••..•.•.•.•... 60. AND 70 MHz (MIN) f1 

• BETA GUARANTEED AT 3 POINTS ••••.• 50 mA, 2.5 A AND 5.0 A 
• ISOLATED COLLECTOR PACKAGE •.•..•. NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, YcE = -40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
Yem Collector to Emitter Voltage (Note 2) 
V Eso Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

Veeo1sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -100 

BVcEs Collector to Emitter Breakdown Voltage -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 

hFE DC Pulse Current Gain (Note 3) 20 

hFE DC Pulse Current Gain (Note 3) 30 

hFE(-55°C) DC Pulse Current Gain (Note 3) 15 

hFe DC Pulse Current Gain (Note 3) 20 

hfe High Frequency Current Gain (f = 20 MHz) 3.0 

2N5286 
TYP. 

52 

50 

32 

38 

4.05 

-65°C to +200°c 
-65°C to +200°c 

+300°c 

50 Watts 

-100 Volts 
-lOOVolts 
-5.5 Volts 

5.0Amps 

2N5287 
MAX. MIN. TYP. MAX. 

-100 

-100 

-5.5 

50 130 

90 70 114 200 

35 90 

40 77 

3.5 4.85 

PHYSICAL DIMENSIONS 
(in accordance with JED EC T0-59 outline) 

Emitter 
Lead No. 1 

NOTES: A!I dimensions in inches 

Base 
Lead No. 2 

Collector 

All leads eiectncally isolated from case 
Package weight 1s 6.44 grams 

UNITS TEST CONDITIONS 

Volts le= 100 mA lg =0 

Volts le= 1.0 mA VBE = 0 
Volts le =0 IE= 1.0 mA 

le= 50 mA Yee= -5.0V 

le= 2.5A VeE = -5.0V 

le= 2.5A VcE = -5.0 V 

le= 5.0 A Vee= -5.0V 

le= 0.5A Yee= -5.0V 

VCE(sat) Pulsed Collector Saturation Voltage (Note 3) -0.45 -0.75 -0.45 -0.75 Volts le= 2.5A 18 = 0.25A 

YeElsat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -1.5 -0.9 -1.5 Volts le= 5~0A 18 = 0.5A 

Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
Notes on Page 2 
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FAIRCHILD TRANSISTORS 2N5286 • 2N5287 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5286 2N5287 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

VRE(sat) Pulsed Base Saturation Voltage (Note 3) -1.1 -1.45 -1.1 -1.45 

VBE(sal) Pulsed Base Saturation Voltage (Note 3) -1.55 -2.2 -1.55 -2.2 

VBE(o'1) Pulsed Base Emitter "ON" Voltage (Note 3) -1.45 -1.45 

ICES Collector Cutoff Current 0.006 1.0 0.006 1.0 

leEO Collector Cutoff Current 50 50 

IEBO Emitter Cutoff Current 1.0 1.0 

leEx(1500C) Collector Reverse Current 500 500 

ccb Collector to Base Capacitance 170 250 170 250 

hfe Small Signal Current Gain (f = 1.0 kHz) 20 20 

NOTES: 

(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
· (2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length ~ 300 µs; duty cycle= I%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

Volts le= 2.5A 

Volts le= 5.0A 

Volts le= 2.5A 
µA VeE = -80V 
µA Is= 0 
µA le=O 

t•A VCE=-80V 

pf IE= 0 

le= 100 mA 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

Is= 0.25A 

Is= 0.5 A 

VeE = -5.0V 

VsE = 0 

VeE=-60V 

VsE = 4.0V 

VsE = 2.0 v 
Ves=-lOV 

Vee= -5.0V 

t .... r--~ 
1 o H~-...._-+---+Tc= 175°C +--1--+--+--+--+--+---1--+--+---1--+----if-"'•~•-...i.:::---+---t 170 

""'lllllllli.... 

o..__.~..._~.._......1~-'-~-'-~""'--"'~-'-~..._~.._ ....... ~_._~..._~.__ ....... ~ ....... ~--__.~.1-200 
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 
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2N5288 • 2N5289 
100 WATT NPN POWER TRANSISTORS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 
SEE 2N5290 • 2N5291 FOR PNP COMPLEMENT 

• HIGH POWER ••••.••.••...••• 100 WATTS AT Tc = 50°C, v CE = 40 v 
• HIGH VOLTAGE •••••.•..••...•• 100 V (MIN) LVcEO 
• HIGH CURRENT SATURATION VOLTAGE ••. 1.5 V (MAX) VcE(sat) AT 10 A 
• HIGH FREQUENCY .••.•..•••.••• 30 AND 40 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS ..•••• 100 mA, 5.0 A AND 10 A 
• ISOLATED COLLECTOR PACKAGE ..•••. NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = 40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
VcEs Collector to Emitter Voltage 
VeEO Collector to Emitter Voltage (Note 2) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +200°C 
-65°C to +200°c 

+300°c 

100 Watts 

120 Volts 
100 Volts 
6.0 Volts 
lOAmps 

2N5288 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VCEO(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 100 100 

BVeEs Collector to Emitter Breakdown Voltage 120 120 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

hFE DC Pulse Current Gain (Note 3) 20 50 

hFE DC Pulse Current Gain (Note 3) 30 90 70 200 

hFE(-55°C) DC Pulse Current Gain (Note 3) 12 35 

hFE DC Pulse Current Gain (Note 3) 20 45 

hfe High Frequency Current Gain (f = 20 MHz) 1.5 2.0 

VeE(sat) Pulsed Collector Saturation Voltage (Note 3) 0.9 0.9 

_VCElsat) Pulsed Collector Saturation Voltage (Note 3) 1.5 1.5 

Additional Electrical Characteristics on page 2 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 

14-65 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

PHYSICAL DIMENSIONS 
Similar to JEDEC (T0-61) 

NOTES: All dimensions in inches 
Allleadselectricallyisolatedfromcue 
Packag,weiglitis 14.l grams 

TEST CONDITIONS 

le= 200 mA 18 = 0 

le= 1.0 mA VBE = 0 

le=O IE= 1.0 mA 

le= 100 mA VcE = 5.0V 

le= 5.0A VCE = 5.0V 

le= 5.0A VeE = 5.0V 

le= lOA VcE = 5.0V 

le= 2.0A VcE = 5.0V 

le=5.0A 18 = 0.5 A 

le= lOA 18 = 1.0 A 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5288 • 2N5289 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5288 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

YBE(sat) Pulsed Base Saturation Voltage (Note 3) 1.8 l.S Volts le= 5.0A Is= 0.5A 

YBE(sat) Pulsed Base Saturation Voltage (Note 3) 2.2 2.2 Volts le= lOA 18 =LOA 

YsE(on) Pulsed Base Emitter "ON" Voltage (Note 3) l.S l.S Volts le= 5.0A YcE = 5.0Y 

ICES Collector Cutoff Current 1.0 1.0 µA YcE =SOY YBE = 0 

IEBo Emitter Cutoff Current 1.0 1.0 µA lc=O YES= 5.0Y 

lcEx(150°C) Collector Reverse Current 500 500 µA YcE =SOY YES= 2.0Y 

ccb Collector to Base Capacitance 275 275 pF IE= 0 Yes= lOY 

le ES Collector Cutoff Current 1.0 1.0 mA YcE = 120Y YBE = 0 

IEBo Emitter Cutoff Current 1.0 1.0 mA lc=O YES= 6.0Y 

lcEO Collector Cutoff Current 50 50 µA Is= 0 VcE =GOY 

hfe Small Signal Current Gain (f = 1.0 kHz) 20 50 le= 200 mA YcE = 5.0Y 

NOTES: 
(!) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length =.300 µs; duty cycle= 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

NOTE 4 

~ Tc=bo0c ~ 
1 0 0 r--t-.....,'fj_..__,._.._l--_._..,.._..._ ... ~~~--+---+--+---il----+--+--t--+--t----t--+--1 50 , 

1---l 1.u I Tc= 75oc '\..I LLJ 
Qf..,.Li---+~-+~-+-~-+-~-+-~+---40,~ ~ 

8 0 t-- ci;,~L'--1---1--~1----1--~---+i-"l~~----1--~-'--l---+-~----+-~---1 80 !;:[ r ~~ a: ~ ~ r--fi!---+--~Tc=lOD°C+----<1----1--+--+---+-~~.,_...,1-----1--+--+---+---+---+---+--+-'--I ~ 

6 0 1--~•-+----l--+--+--+--+---+--+--+--"1111-+:'"",._,-+---+--+--+--+----ll---+--+--I 110 ; 

~ Tc=1~5•c ~ 5 
~~ 1'.... ~ 

401---i.+--+--+--l--_,_-+--+--+---t--t----11---t--r--"l"ll......,....,.+~-+--+--+--+---1140 
Tc=150°C ~ 

I ~ 

2 o .... ~-!---+---+Tc= J5°c +----+--+----+--+----+--+---f--+---f--+---f-N-~l---"-"""""l-....._,.--1r----1 170 

1- ~~ 

0 .___. _ _._ _ _.___....__,____. _ _._ _ _._ _ _.__,____,~_._ _ _..._ _ _,_ _ _.___,____,_ _ _._ __ ...__:""1 ... 200 

0 10 20 30 40 50 60 70 80 90 100 
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2N5290 • 2N5291 
100 WATT PNP POWER TRANSISTORS 

DIFFUSED SILICON PLANAR'~ EPITAXIAL TRANSISTORS 
SEE 2N5288 • 2N5289 FOR NPN COMPLEMENT 

• HIGH POWER •..••..•..••.... 100 WATTS AT Tc = 50°C, Yee= -40 v 
• HIGH VOLTAGE •..••.....••.•.• -100 V (MIN) LYeeo 
• HIGH CURRENT SATURATION VOLTAGE ... 1.5 V (MAX) Yce1sat) AT 10 A 
• HIGH FREQUENCY ••......•...•• 30 AND 40 MHz (MIN) fr 
• BETA GUARANTEED AT 3 POINTS ••••.•• 100 mA, 5.0 A AND 10 A 
• ISOLATED COLLECTOR PACKAGE ..••.. NO ISOLATING HARDWARE REQUIRED 
• DISCRETE EMITq:R GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, Yee = -40 V 

(See Maximum Permissible Power Curve and Note 4) 

Maximum Voltages and Current 
VCEs Collector to Emitter Voltage 
Veeo Collector to Emitter Voltage (Note 2) 
VEBo Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°c to +200°c 
-65°c to +zoo0 c 

+300°c 

100 Watts 

-100 Volts 
-100 Volts 
-5.5 Volts 

10 Amps 

2N5290 2N5291 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

YceOlsus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) -IDD -IOD 

BYees Collector to Emitter Breakdown Voltage -100 -100 

BVEBO Emitter to Base Breakdown Voltage -5.5 -5.5 

hFe DC Pulse Current Gain (Note 3) 20 so 
hFe DC Pulse Current Gain (Note 3) 30. 90 7D 20D 

hFe(-55°C) DC Pulse Current Gain (Note 3) 12 35 

hFe DC Pulse Current Gain (Note 3) 20 45 

h1. High Frequency Current Gain (f = 2D MHz) 1.5 2.D 

VeE{sat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -0.9 

Yce1sat) Pulsed Collector Saturation Voltage (Note 3) -1.5 -1.5 

Additional Electrical Characteristics on page 2 
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PHYSICAL DIMENSIONS 
Similar to JEOEC (T0-61) 

BASE 
Lead No. 2 

lo~~' 
~~;~r~~ 1 ~ 6167 

COLLECTOR 

UNITS 

Volts 

Volts 

Volts 

Volts 

Volts 

; 1--:;1g -1 
Lead No. 3 

L .610 D\A..--

.067 --i ~570 ......, ~ .067 
.115 .063 : , '' .063 
MAX. 1-._:1 t--

1 
.047 

.115 
f MAX 

.875 
I .640 

L~~g 
~~6 '-',,.,.___-.<',,___.,: I .lso I 

090 ·090 .455 
MAX. .422 

I 

NOTES AU d1mens1ons 1n inches 

All leadseleclncaUy isolated fr(lm case 
Package weight is 141 grams 

TEST CONDITIONS 

le= 2DD mA le =D 

le= 1.0 mA VBE = 0 

le= 0 le= 1.0 mA 

le= IOD mA Yee= -5.0V 

le= 5.DA Yee= -5.DY 

le= 5.0A Vee= -5.0V 

le= IDA Yee= -5.DV 

le= 2.DA Yee= -5.DV 

le=5 .. 0A 18 = 0.5A 

le= IDA le= I.DA 

*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5290 2N5291 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -1.8 -1.8 

VBE(sat) Pulsed Base Saturation Voltage (Note 3) -2.2 -2.2 

VBE(on) Pulsed Base Emitter "ON" Voltage (Note 3) -1.8 -1.8 

ICES Collector Cutoff Current 1.0 1.0 

IEBO Emitter Cutoff Current 1.0 1.0 

ICEx(l50°C) Collector Reverse Current 500 500 

ccb Collector to Base Capacitance 500 500 

ICES Collector Cutoff Current 1.0 1.0 

IEBo Emitter Cutoff Current 1.0 1.0 

leEO Collector Cutoff Current 50 50 

hfe Small Signal Current Gain (f = 1.0 kHz) 20 50 

NOTES: 
(I) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length= 300 µs; duty cycle= I%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 

UNITS TEST CONDITIONS 

Volts le= 5.0A le= 0.5A 

Volts le= lOA le= l.OA 

Volts le= 5.0A VeE = -5.0V 
µA VeE = -80V VBE = 0 
µA le =0 VEB = -4.0V 
µA VeE = -80V VEe = -2.0V 

pf IE= 0 Vea= -lOV 

mA VeE = -lOOV V8E = 0 

mA le =0 VEe = -5.5V 
µA 18 = 0 VeE = -60V 

le= 200 mA VeE = -5.0V 

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 

NOTE4 

t .._~~ 
20 H.~---+--+Tc= 11s0c+--+-+---i1---+-+--+-+---i1---+-+--+-+-""'~--= ....._ 110 

o..___._ _ _.__...._ ......... _...___....._ ......... _...__...._ ......... _...___....._ ......... _...__...._ ......... _...___...__.__::l __ 200 
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