


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 avail-
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 currenté in any one spot. Here's
how it works: g

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 than 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

Maximum complen_ientary
Collector Power Pair
Current Dissipation Pkg. NPN — PNP
2 Amperes 6 Watts @ 50° Case T0 -39 2N5148 — 2N5147
2N5150 — 2N5149
30 Watts @ 50° Case T0-59 2N4998 — 2N4999
2N5000 — 2N5001
5 Amperes 10 Watts @ 50° Case TO -39 2N5152 — 2N5151
2N5154 — 2N5153
50 Watts @ 50° Case T0-59 2N5002 — 2N5003
2N5004 — 2N5005
2N5284 — 2N5286
2N5285 — 2N5287
10 Amperes 100 Watts @ 50° Case T0 - 61 2N5006 — 2N5007

2N5008 — 2N5009
2N5288 — 2N5290
2N5289 — 2N5291
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PLANAR POWER SELECTION GUIDE

Max. Power Package Fairchild
Dissipation WVero Min. h;; @ (*) = Isolated Device
@T- W@ °C) ) Ic/Vee Collector Number
NPN 1 Amp 5@ 25° 40 15 @ 1A/1V T0-5 2N4237
60 15 @ 1A/1V TO-5 2N4238
80 15 @ 1A/1V 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 TO -39 2N5150
30 @ 25° 80 25 @ 2A/5V T0-59 2N2892
TO - 59* 2N4075
40 @ 2A/5V TO - 59 2N2893
TO - 59* 2N4076
30 @ 50° 80 15 @ 2A/5V T0 - 59* 2N4998
30 @ 2A/5V TO - 59* 2N5000
NPN 5 Amp 4 @ 100° 50 15 @ 5A/6V T0-5 _ 2N2657
60 40 @ 2A/2V T0-39 2N4895
100 @ 2A/2V TO-39 2N4896
70 15 @ 5A/6V T0-5 2N2658
80 40 @ 2A/2V T0-39 2N4897
10 @ 50° 80 20 @ 5A/5V T0-39 2N5152
) 40 @ 5A/5V T0-39 2N5154
325 @ 70° 60 50 @ 5A/2.5V T0 - 9% 2N5425
DARLINGTON 1000 @ 5A/1.5V T0 - 9% 2N5426
37 @ 100° 80 20 @ 5A/5V TO - 59* 2N4115
40 @ 5A/5V T0 - 59* 2N4116
50 @ 50° 80 20 @ 5A/5V T0 - 59* 2N5002
40 @ 5A/5V T0 - 59* 2N5004
100 20 @ 5A/5V T0 - 59* 2N5284
40 @ 5A/5V TO - 59* 2N5285
NPN 7 Amp 87 @ 25° 180 30 @ 1A/5V T0-3 2N5264
NPN 7.5 Amp 50 @ 100° 80 20 @ 2A/15V T0 - 61 2N1724
TO - 61* FT1724
50 @ 2A/15V TO - 61 2N1725
T0 - 61%* FT1725
NPN 10 Amp 20 @ 100° 60 40 @ 2A/2V T0 - 59* 2N5083
100 @ 2A/2V TO - 59* 2N5084
80 40 @ 2A/2V T0 - 59* 2N5085
100 @ 50° . 80 20 @ 10A/5V T0 - 61*% 2N5006
45 @ 10A/5V TO0 - 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 T0-39 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 2N5151
40 @ 5A/5V T0-39 2N5153
50 @ 50° 80 20 @ 5A/5V TO - 59* 2N5003
40 @ 5A/5V TO - 59* 2N5005
100 20 @ 5A/5V TO - 59* 2N5286
40 @ 5A/5V TO - 59* 2N5287
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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FAIRCHILD SUGGESTED. EQUIVALENTS

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 Pp, Vceo, hee and Veegsat).

 Please -refer to individual device specifica-

tions for additional information.

E.LA. No. Package FSC No.
2N389 10-53 2N5006
2N389A T0 - 53 2N5006
2N424 T0-53 2N5006
2N424A T0-53 2N5006
2N1047 Note 1 2N5002
2N1047A Note 1 2N5002
2N10478B Note 1 2N5002
2N1047C Note 1 2N5002
2N1048 Note 1 2N5002
2N1048A Note 1 2N5002
2N1048B Note 1 2N5002
2N1048C Note 1 2N5002
2N1049 Note 1 2N5002
© 2N1049A Note 1 2N5002
2N1049B Note 1 2N5002
2N1049¢C Note 1 2N5002
2N1050 Note 1 2N5002
2N1050A Note 1 2N5002
2N1050B Note 1 2N5002
2N1050C Note 1 2N5002
2N1079 T0 - 53 2N1724
2N1080 T0 - 53 © 2N1724
2N1208 10 - 61 2N5002
2N1209 10 - 61 2N5002
2N1210 T0 - 53 2N5002
2N1211 10 - 53 2N5002
2N1212 T0 - 61 2N5002
2N1511 T0-36 2N5006
2N1512 T0-36 2N5006
2N1513 70 - 36 2N5006
2N1514 T0-36 2N5006
2N1616 10 - 61 2N5006
2N1616A 10 - 61 2N5006
2N1617 T0 - 61 2N5006
2N1617A T0 - 61 2N5006
2N1618 10 - 61 2N5006
2N1618A 10 - 61 2N5006
2N1620 T0-53 2N5006
2N1647 Note 2 2N5000
2N1648 Note 2 2N5000
2N1649 Note 2 2N5000
2N1650 Note 2 2N5000
2N1690 Note 3 2N5002
2N1691 Note 3 2N5002
2N1703 T0-36, 2N5006
2N1722 T0 - 53 2N5006
2N1722A T0-53 2N5006
2N1723 T0-53 2N5008

FSC No.

E.LA. No. Package E.LA. No. Package FSC No.
2N1724 T0- 61 2N1724 2N2887 . T0-61 2N5000
2N1724A 10 - 61 2N5006 2N2890 T0-5 2N5150
2N1725 T0- 61 2N1725 2N2891 T0-5 2N5150
2N1768 Note 3 2N5004 2N2892 T0-59 2N5000
2N1769 Note 3 2N5004 2N2893 10 - 59 2N5000
2N2032 10 - 53 2N5002 2N2983 10-5 2N4239
2N2033 T0-5 2N4238 2N2984 T0-5 2N4239
2N2101 10 - 61 2N5006 2N2985 T0-5 2N4239
2N2102 T0-5 2N4238 2N2986 T0-5 2N4239
2N2102A T0-5 2N4238 2N2987 T0-5 2N4239
2N2150 746" Stud 2N5002 2N2988 T0-5 2N4239
2N2151 746" Stud 2N5002 2N2989 10-5 2N4239
2N2339 Note 3 2N5002 - 2N2990 T0-5 2N4239
2N2383 T0- 36 2N5006 2N2991 Note 4 2N5000
2N2384 T0 - 61 2N5006 2N2992 Note 4 2N5000
2N2594 T0-5 2N4238 2N2993 Note 4 2N5000
2N2632 T0 - 62 2N5004 2N2994 Note 4 2N5000
2N2633 T0 - 62 2N5004 2N2995 Note 4 2N5000
2N2634 T0 - 62 2N5004 2N3163 T0-61 2N5007
2N2657 T0-5 2N2657 2N3164 T0- 61 2N5007
2N2658 T0-5 2N2658 2N3165 T0- 61 2N5007
2N2697 Note 4 2N5002 2N3166 10 - 61 2N5007
2N2698 Note 4 2N5004 2N3167 10 - 53 2N5007
2N2811 T0 - 61 2N5006 2N3168 T0-53 2N5007
2N2812 T0- 61 2N5008 2N3169 10 - 53 2N5007
2N2813 T0 - 61 2N5006 2N3170 10 - 53 2N5007
2N2814° T0- 61 2N5008 2N3175 10 - 61 2N5007
2N2828 T0 - 59 2N5002 2N3176 10 - 61 2N5007
2N2829 0 - 59 2N5004: 2N3177 T0-61 2N5007
2N2849-1 T0-5 2N5154 2N3178 T0 - 61 2N5007
2N2849-2 746" Stud 2N5000 2N3179 T0-53 2N5007
2N2849-3 Note 4 2N5000 2N3180 10 - 53 2N5007
2N2850-1 T0-5 2N5154 2N3181 10 - 53 2N5007
2N2850-2 746" Stud 2N5000 2N3187 10 - 61 2N5007
2N2850-3 Note 4 2N5000 2N3188 T0 - 61 2N5007
2N2851-1 T0-5 2N5154 2N3189 10 - 61 2N5007
2N2851-2 76" Stud 2N5000 2N3190 10-61 2N5007
2N2851-3 Note 4 2N5000 2N3191 T0-53 2N5007
2N2852-1 T0-5 2N5154 2N3192 10 - 53 2N5007
2N2852-2 746" Stud 2N5000 2N3193 10 - 53 2N5007
2N2852-3 Note 4 2N5000 2N3194 10 - 53 2N5007
2N2853-1 T0-5 2N5152 2N3199 T0 - 59 2N5003
2N2854-1 T0-5 2N5154 2N3200 T0 - 59 2N5003
2N2854-2 746" Stud 2N5000 2N3201 T0 - 59 - 2N5003
2N2854-3 Noted 2N5000 2N3205 T0 - 59 ~ 2N5003
2N2855-1 T0-5 2N5154 2N3206 T0-59 2N5003
2N2855-2 746" Stud 2N5000 2N3207 10 - 59 2N5003
2N2855-3 Note 4 2N5000 2N3220 T0 - 59 ~ 2N5150
2N2856-1 T0-5 2N5152 2N3221 T0 - 59 2N5150
2N2866 76" Stud 2N5002 2N3222 T0 - 59 2N5150
2N2867 746" Stud 2N5004 2N3223 70 - 59 2N5150
2N2877 T0 - 59 2N5002 2N3419 T0-5 2N5148
2N2878 10 - 59 2N5002 2N3420 10-5 2N5150
2N2879 10 - 59 2N5002 2N3421 T0-5 2N5150
2N2880 T0 - 59 2N5002 2N3487 70 - 61 2N5006
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FAIRCHILD SUGGESTED EQUIVALENTS

E.LA. No. Package FSC No. E.LA. No. Package FSC No. E.LA. No. Package FSC No.
2N3488 T0- 61 2N5006 2N3782 T0-5 2N5147 2N4309 T0-5 2N4897
2N3489 T0- 61 2N5006 2N3795 T0-5 2N5147 2N4311 ‘T0-5 2N4895
2N3490 T0 - 61 2N5008 2N3850 T0-59 2N5000 2N4895 TO-39 2N4895
2N3491 T0-61 2N5008 2N3851 T0-59 2N5000 2N4896 TO - 39 2N4896
2N3492 T0 - 61 2N5008 2N3852 T0-59 2N5000 2N5000 T0-59 2N5000
2N3551 Flat Pack 2N5008 2N3853 T0-59 2N5000 2N5001 TO-59 2N5001
2N3552 Flat Pack 2N5008 2N3945 T0-5 2N4238 2N5002 T0-59 2N5002
2N3597 T0-63 2N5006 2N3996 T0-59 - 2N5002 2N5003 T0-59 2N5003
2N3598 TO - 63 2N5006 2N3997 T0-59 2N5002 2N5004 T0-59 2N5004
2N3599 TO-63 2N5006 2N3998 T0-59 2N5002 2N5005 T0-59 2N5005
2N3660 T0-5 2N4237 2N3999 T0-59 2N5002 2N5006 T0- 61 2N5006
2N3661 T0-5 2N4238 2N4036 T0-5 2N5149 2N5007 T0 - 61 2N5007
2N3744 76" Stud 2N5002 2N4037 T0-5 2N5149 2N5008 T0 - 61 2N5008
2N3745 746" Stud 2N5002 2N4075 T0-59 2N4075 2N5009 T0-61 2N5009
2N3746 746" Stud 2N5002 2N4076 TO - 59 2N4076 2N5083 T0-59 2N5083
2N3747 746" Stud 2N5004 2N4115 T0-59 2N4115 2N5084 T0-59 2N5084
2N3748 746" Stud 2N5004 2N4116 T0-59 2N4116 2N5085 T0 - 59 2N5085
2N3749 746" Stud 2N5004 2N4150 T0-5 2N4897 2N5147 T0-39 2N5147
2N3774 T0-5 2N5147 2N4210 T0-63 2N5006 2N5148 T0-39 2N5148
2N3775 T0-5 2N5147 2N4211 TO-63 2N5006 2N5149 T0-39 2N5149
2N3776 T0-5 2N5147 2N4237 T0-5 2N4237 2N5150 T0-39 2N5150
2N3777 T0-5 2N5147 2N4238 T0-5 2N4238 2N5151 T0-39 2N5151
2N3778 T0-5 2N5147 2N4239 T0-5 2N4239 2N5152 T0-39 2N5152
2N3779 T0-5 2N5147 2N4301 T0 - 61 2N5006 2N5153 T0-39 2N5153
2N3780 T0-5 2N5147 2N4305 T0-5 2N4897 2N5154 T0-39 2N5154
2N3781 T0-5 2N5147 2N4307 T0-5 2N4895
Note 1. Small offset stud
A
4. 7/16" hex. stud mount flexible leads
POWER TRANSISTORS NUMERICAL INDEX
Type Page No. Type Page No. Type Page No.
2N1724 14-6 2N4895 14-21 2N5008 14-41
2N2890 14-7 2N4896 14-21 2N5083 14-45
2N2891 14-7 2N4897 14-21 2N5084 14-45
2N2892 14-7 2N4998 14-25 2N5085 14-45
2N2893 14.7 2N4999 14-29 2N5147 14-49
2N4075 14-11 2N5000 14-25 2N5148 14-53
2N4076 14-11 2N5001 14-29 2N5149 14-49
2N4115 14-15 2N5002 14-33 2N5150 14-53
2N4116 14-15 2N5003 14-37 2N5151 14-57
2N4237 14-19 2N5004 14-33 2N5152 14-61
2N4238 14-19 2N5005 14-37 2N5153 14-57
2N4239 14-19 2N5006 14-41 2N5154 14-61

by

tional Power Transistors

Type Page No.
2N5264 14-64a
2N5288 14-65
2N5289 14-65
2N5290 14-67
2N5291 14-67
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| 2N1724
NPN POWER TRANSISTOR

DIFFUSED SILICON PLANAR® TRANSISTOR
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5006 +2N5008

GENERAL DESCRIPTION
PHYSICAL DIMENSIONS
~ The Fairchild 2N1724 is a NPN silicon planar transistor designed primarily for general purpose power appli- Simir to JEDEC (1061)
cations. . Base
Lead No. 2
"ABSOLUTE MAXIMUM RATINGS [Note 11 ,21677
Maximum Temperatures Emitter
Storage Temperature —65°C to +200°C Lead No. 1-— Collector
Operating Junction Temperature +175°C teadNo. 3
Maximum Power Dissipation [Notes 2 and 3] 10 D|A.J
Collector Power Dissipation at 25°C Ambient Temperature 3.0 Watts s et 97 o
at 100°C Case Temperature 50 Watts MAX :
. ¥ - 045 360
Maximum Voltage and Current 047 035 325 o
Veso Collector-Base Voltage 120 Volts ,};0 “
Veso ' Emitter-Base Voltage 10 Volts o I-szs_ {
Vezo ' Collector-Emitter Voltage [Notes 4 and 61 80 Volts 220~ = 1 L%
le Collector Current (continuous) 5.0 Amps 4 28UNF-24 WA i
le Emitter Current 5.0 Amps (COATED) _ i
e Collector Current (peak) [Note 5] 7.5 Amps NOTES: 0 gmersons i ctes
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 6] 20 90 le=2.0A Vee =15V
hee DC Pulse Current Gain [Note 6] 20 le=100mA Ve =15V
Ve (sat) Pulsed Collector Saturation Voltage [Note 6] 1.0 Volt le=20A ls = 200 mA
Vie (sat) Pulsed Base-Emitter Voltage [Note 6] 2.0 Volts le=2.0A ls = 200 mA
Veeo (sust) FI\?"teCtGO]r to Emitter Sustaining Voltage 80 Volts lc = 200 mA =0
ote
lcso Collector Reverse Current 0.5 mA le=0 Ves =30V
Ices Collector Reverse Current 1.0 mA Vee =60V Vee =0
lces (150°C) Collector Reverse Current 2.0 mA Vee =60V Vee =0
lces (150°C) Collector Reverse Current 10 mA Vee =120V Vee =0
leso Emitter Cutoff Current 10 mA le=0 Ves = 3.0V
leso Emitter Cutoff Current 10 mA le=0 Vee =10V
hee (—55°C) DC Pulse Current Gain [Note 6] 12 le=20A Vee =15V
hye Small Signal Current Gain (f = 10 MH2) 1.0 lce =500mA V=15V
Veer Emitter Floating Potential Voltage 10 Volts Vee =80V
Cobo Common Base Open Circuit Output 550 pF le=0 Ves = 15 V
Capacitance (f = 1.0 MH2)

* Planar is a patented Fairchild process.
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.

(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 1.5°C/Watt (derating factor of 667 mW/°C); junction to ambn 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.
(5) Maximum peak collector current may be used if maximum junction temperature is not exceeded.
(6) Pulse Conditions: length = 300 us; duty cycle = 2%.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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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 30-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

PHYSICAL DIMENSIONS

in accordance with
JEDEC (TO-5) outline

PHYSICAL DIMENSIONS

Base - Collector

Emitter

Planar low nanoamps leakage currents at high voltage. They are encased in a 736" 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.

RS

105
31214 079 DA

205
195

065

ABSOLUTE MAXIMUM RATINGS [Note 1]

2N2890 2N2892 seating. 040 DA
Maximum Temperatures 2N2891 2N2893 Pave .. F ‘
Storage Temperature —65°C to +200°C —65°C to +200°C 3 LEADS 038 014 -
Operating Junction Temperature 200°C Maximum  200°C Maximum o1 155
Lead Temperature 300°C Maximum  300°C Maximum
(Soldering, 60 sec. time limit)
Maximum Power Dissipation Bast 10 32NF
Total Dissipation at 25°C Case Temperature 5.0 Watts 30 Watts Cotlector 24 THO
[Notes 2 and 3] COATED) HARDWA
at 100°C Case Temperature 2.8 Watts 17 Watts
[Notes 2 and 3]
at 25°C Ambient Temperature 0.8 Watt
[Notes 2 and 3]
Maximum Voltages
Vero Collector to Base Voltage 100 Volts 100 Volts NoTES, a1
Veeo Collector to Emitter Voltage [Note 4] 80 Volts 80 Volts
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts

2N2890 2N2891 2N2892 2N2893

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

2N2891 2N2890
FACTt 2N2893 2N2892 TEST CONDITIONS
SYMBOL SUBGROUP CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units
*hee la DC Pulse Current Gain [Note 5] 50 80 150 30 55 90 lc=10A V=20V
hee 4 DC Pulse Current Gain [Note 5] 40 75 25 50 le=20A Vee=50V
hee 4 DC Pulse Current Gain [Note 5] 35 80 20 55 ) le=100mAVee = 2.0V
*Vee (sat) 4 Collector Saturation Voltage 02 05 02 05 Voits Ic=10A 1s=01A
[pulsed, Notes 5 and 61
*Vee (sat) la Collector Saturation Voltage 035 075 035 075 Volts lc=20A l,=02A
[pulsed, Notes 5 and 61
Vee (sat) 4 Base Saturation Voltage 1.0 12 1.0 12 Volts lc=10A L=01A
[pulsed, Notes 5 and 61
*Vie (sat) la Base Saturation Voltage 11 13 11 13 Volts Ic=20A LL=02A
[pulsed, Notes 5 and 61
*leex 1b Collector Cutoff Current 20 100 20 100 nA Vee=60V Vee= —20V
leex (150°C) 4 Collector Cutoff Current 7.0 100 70 100 pA V=60V Vee= —-20V
lego 1b Collector Cutoff Current 1.0 50 1.0 50 A k=0 Vee = 60V
hee 4 Small Signal Current Gain (f = 1 Kc) 50 90 30 65 le=50mA Ve =10V
he 4 High Frequency Current Gain (f = 20 Mc) 15 25 15 23 le = 200 mA Vee = 10V
Cobo 4 Common Base, Open Circuit Output Capacitance 38 70 38 70 pf le=0 Ve = 10V
1 NOTE: 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
T s
FAIRCHILLD

R e
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) (Continued)

FAIRCHILD TRANSISTORS 2N2890 » 2N2891 * 2N2892 » 2N2893

2N2891 2N2890

FACTY 2N2893 2N2892 TEST CONDITIONS
SYMBOL SUBGRQUP CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units
BVcio la Collector to Base Breakdown Voltage 100 100 Volts lc=100uA =0
Veeo (sust) la Collector to Emitter Sustaining Voltage 80 80 Volts Ic=100mA l;=10

[Notes 4 and 51 (pulsed)
BVeso la Emitter to Base Breakdown Voltage 5.0 5.0 Volts lc=10 le = 104A
ton 4 Turn On Time [Note 71 0.3 03 wusec lc=10A Ila=50mA
tori 4 - Tumn Off Time [Note 7] 15 15 usec Ic= 1.0A, |I.- = s0mA
t NOTE: These Numerals Apply to the Fairchild FACT Program. ° u=o0m
" * NOTE: FACT Program End-Point'Measurem'ent Parameter. .

NOTES: ;

-(1) These ratings ‘are limiting values above which the serViceab}Iity 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 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 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 isec; duty cycle = 1%.
(6) Saturation voltages for 2N2890 and 2N2891 are measured with 14" lead length.
(7) See switching circuit for exact.ly, and Iy, values.

* GOLLECTOR SATURATION

TYPICAL ELECTRICAL CHARACTERISTICS

BASE SATURATION VOLTAGE

EMITTER TRANSITION

OUTPUT CAPACITANCE

VOLTAGE VERSUS PULSED VERSUS PULSED CAPACITANCE VERSUS VERSUS REVERSE
" COLLECTOR CURRENT COLLECTOR CURRENT REVERSE BIAS VOLTAGE BIAS VOLTAGE
g MR T T ] BRI » T " T
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COLLECTOR CUTOFF CURRENT . ’ :
VERSUS AMBIENT TEMPERATURE BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS*
10K .0 - o
TTT g 1T TT T T
H _Ivcsi-sov| 7 FTas-5°C g FTaz 3 Ta - lo°c §§
‘ 7 © 25 i 2.5 ‘ o 25 f
;v A imul Liannib 7
g — L 20 Lo20 e 20
: £ = g z ] 2 5 [
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< g g il 5
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8 ' =~ o \:::/ / ) :7
5 = 05 0.5 £ 05
3 1 )
1 0 0 [ 0 ,/
3 50~ 5 0 ¥-] 150 0 0z 04 06 03 L0 1z 14 0 0z 04 06 08 10 1z 14 0 02 04 06 08 L0 1z 14
Tp - AMBIENT TEMPERATURE - °C Vg - BASE- EMITIER VOLTAGE - VOLTS Vg - BASE-EMITTER VOLTAGE - VOLTS Vge - BASE- EMITTER VOLTAGE - VOLTS
* Single family chufac@_erislic on Transistor Curve Tracer. 2N2890 *2N2892
. - SMALL SIGNAL CURRENT GAIN
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN AT 20 MC VERSUS
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE COLLECTOR CURRENT
00— 100 —————— +
vee=s.ov | T[] ] Veg * 3.0V {2 me [T
g Pulse Width = 300 psec 100°C ° Puise Width = 300 psec VCL =10V
< |Duty Cycle-1% /—I‘r\k z Duty Cycle = 1% = 25
g ndil g " s 3 1T T~
2 2°C 2 he £ 20 = ~
£ o o A g o \)14 g - / Veg® 1.0V NN
g % » 5 S g N
g P g g g
S 55°C 3 . / z
£ d L g P 1.0
E ,—V % E Y %
L O " » £ 05
0 0 R
001 0.01 0.1 10 5.0 -0 50 50 100 B0 10 20 50 10 20 500
Ic - COLLECTOR CURRENT - AMPS Ty - AMBIENT TEMPERATURE - °C I¢ - COLLECTOR CURRENT - mA
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FAIRCHILD TRANSISTORS 2N2890 « 2N2891 » 2N2892 * 2N2893

TYPICAL COLLECTOR CHARACTERISTICS *

2N2890*2N2892

2N2891°2N2893

3.0

T — T —
1,0mA Ta - lo°c —r,l -mol’c Jﬁ‘“ s 01wt Ta - lorc —rAI-m[c § > -
T w0 . g 25 o ﬂp"‘ H oo/ g I
o I H /) L ey
. < 150mA—t——rt ) | det z 1o mh. r‘
0.8 < ‘ 0 "1 N o /1)
E w(——— % 2 L rr— § Lsﬂ// % 2.0 7] [Tom
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3 oemt - £ o 3 anh_L g . / | et
g i z 7 somA g H1T z s woA_L—
Py 5 W0 mA T g S
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o | 'g -0 150 | 150 T 130
2 L 60 (] 100 0.2 0.4 0.6 0.8 Lo % 2 ) [} 80 100 " 0.2 0.4 0.6 0.8 1.0
Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Vep - COLLECTOR - EMITIER VOLTAGE - VOLTS Vg - COLLECTOR - EMITIER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS
(3 (3 3
100, — 3.0 n T - R~ — 30— v X
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1.2 oA _+— 0. -
 w £ S % = N 25 < we
» I S CAA hsomh 4— L] (N g / /r
. 1.0mA_ Lt ) = 1 ' - 2 W A YL
= 2.0 e — = 0.6mA L20 -
B 5 et g = 5 = o
£« ; — ] T — £ w T g ¥
3 0.8mA L & A ’n"/ 3 0smA_L H /”r-
. S 15 A « i S = 3 oA
Jannnis=ansk e |, : ZEms=
40| 0, e e
g ., Zmee e : ‘B, g, e
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o 2 e e ' — Jomh on 20A e T A
=% J © 05— = — 05 1
0.2mA |
0,1mA 15~ 0]
) 1 50 1 50 d )
20 ] 0 0.2 04 06 08 1.0 0 E) © ] 80 100 0.2 04 08 0.8 1.0
Vgg - COLLECTOR - EMITIER VOLTAGE - VOLTS Vgg - COLLECTOR-EMITTER VOLTAGE - VOLTS Veg - COLLECTOR - EMITIER VOLTAGE - VOLTS Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS
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285 A o ST ) ) —-1,--ss°c——§/@ 90
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* Single family characteristic on Transistor Curve Tracer. 2N 2891 e2N2893
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B Ll A TN g L £ N
g ¥ » N\ E / A
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_— w2 Veg = -0V E = os
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Duty Cycle 1% ]
o o .
om 0.01 (X 1.0 .0 T ) 50 100 150 ‘% 50 10 20 50

¢ - COLLECTOR CURRENT - AMPS

To - AMBIENT TEMPERATURE - °C

14-9

I¢ - COLLECTOR CURRENT - mA




AIRCHILD TRANSISTORS 2N2890 « 2N2891+ 2N2892 « 2N2893

2N2892 - 2N2893

MAXIMUM ALLOWABLE PEAK CURRENT MAXIMUM ALLOWABLE PEAK CURRENT
VERSUS COLLECTOR-EMITTER VOLTAGE VERSUS COLLECTOR-EMITTER VOLTAGE
3.0 ‘ \ \ \ ’ 3.0 ‘ \
S I WA WA gmi \
S N AR WAV P 1 A W A
PR 1 1 WL WV P AW EA WA
g VLA e AN 5 VAR T ©
s bk R \ g W ER B %
1.5 >\a—N\ S s c—e—\e %
g 22 \ \ g e H
2 ANER N 3 o —\% AVAN
: AV WAV 8 VN N
© 05 \‘\ SN £ 05 AN N \\‘ NN
| T¢ - 5° — PR NS
uty Cycle <10% I Duty Cycle < 10% —
0 20 0 60 80 00 20 40 60 80
VCE - COLLECTOR - EMITTER VOLTAGE - VOLTS Vee - COLLECTOR -EMITTER VOLTAGE - VOLTS
20 MC AMPLIFIER
RF Power Output = 12 watts Gain = 7.0 db
Efficiency = 55% Vee = 33 Volts
INPUT OUTPUT INTO
SOURCE Z = 502 ¢ L 502 LOAD
i
@J } K RFC, —'““@J
RFC
1 | 1 Variable capacitors are Elmenco compression type
%— A% 1 C,C, 7 plates 360-1000 pf
L l 1 c, 5 plates 170-760 pf
A | 1 1 R C,»C, 4 plates 100-550 pf
~Cy 5(‘.3 Co T4 Cq 71’ Cs C,»C,C, .0lufd —50V Sprague disc type
R, 50Q potentiometer (set at 0.5Q min.)
RFC, Ohmite Plate Choke Z —28
RFC, 100 turns #20 Nyclad Magnet wound
on 2KQ —10W ceramic resistor
o Vee O L, 4 turns 508 Air Dux tapped at 17 turns
from input
. L 7 turns 508 Air Dux tapped at 214 turns
This circuit constructed on Y%¢” x37%"” x 5%"” copper‘clad printed circuit board. from output
Transistor must be used with adequate heat sink. 3 J, BNC connectors

Ton and Tor TEST CIRCUIT (For All Transistors)

+20V
209
<
To scope

10psec \ °input pZ>100KQ

l | 16V 150Q
Rise time of
Eu 1Igengseelgerator 50 Q 200 Q
Z . =50Q — =

n - -10V B

R aEae
FAIRCHILD

Bammnaammmmnas
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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NPN HIGH-POWER, HIGH-VOLTAGE TYPE.

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOIRS

HIGH BREAKDOWN -- 80 VOLT LVco
MAXIMUM COLLECTOR CURRENT - - 3.0 AMPS. PHYSICAL DIMENSIONS
SECONDARY BREAKDOWN RATING -~ 17 WATTS @ Tc = 100°C
ISOLATED COLLECTOR -- NO INSULATING HARDWARE REQUIRED
HIGH FREQUENCY -- f; = 30 Mc Min.

WIDE BETA SPECIFICATION - - FROM 100 mA TO 2.0 AMPS. ‘ o
LOW Ve (sat) -- 1.0 V Max. @ 2.0 AMPS.

ABSOLUTE MAXIMUM RATINGS [Note 1]
Maximum Temperatures _ .
Storage Temperature —65°C to +200°C 150

.065
3 LEADS '35 DIA

Operating Junction Temperature —65°C to +200°C o
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum
Maximum Power Dissipation 10-32 UNF——
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 30 Watts 2, TH [COATED)
at 100°C Case Temperature [Notes 2 and 31 17 Watts
Maximum Voltages and Current
Vero Collector to Base Voltage 100 Volts
Vero Collector to Emitter Voltage [Note 41 80 Volts
Veso Emitter to Base Voltage 5.0 Volts NoTES
le Collector Current 3.0 Amps

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

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

*hee la  DC Pulse Current Gain [Note 5] 50 80 150 30 55 90 le=10A Ve=2.0V
hee 4 DC Pulse Current Gain [Note 5] 40 75 25 50 le=20A Vce=50V
hee 4 DC Pulse Current Gain [Note 5] 3% 80 20 55 lc =100 mA Ve = 2.0V
Ve (sat) 4 Collector Saturation Voltage 02 05 02 05 Volts [lc=10A [lz=01A

: [pulsed, Note 5] ‘ ;
*Vee (sat) la  Collector Saturation Voltage 035 1.0 035 10 Volts Ic=20A ls =02A
[pulsed, Note 5] ‘
Ve (sat) 4 Base Saturation Voltage 1.0 13 1.0 13 Volts Ic=1.0A [|s=01A
[pulsed, Note 5]
*Vee (sat) la  Base Saturation Voltage 1.1 18 1.1 1.8 Volts Ic=20A 1L=02A
[pulsed, Note 5] : )
Veeo (sust) la  Collector to Emitter Sustaining Voltage 80 . 80 Volts Ilc=100mA lg=0
[Notes 4 and 5] (pulsed)

*leex 1b  Collector Cutoff Current 2.0 100 20 100 nA Vee =60V Ve = —-20V
lcex (150°C) 4 Collector Cutoff Current 7.0 100 7.0 100 A Vee =60V Ve = —2.0V
leeo 4 Collector Cutoff Current 1.0 50 10 50 A Ve: =60V ls=0
hee . * 4  Small Signal Current Gain (f = 1.0 kc) 50 90 350 30 65 250 Vee = 10V lc = 50mA
hte 4 High Frequency Current Gain (f = 20Mc) 15 25 15 23 Vee =10V le = 200 mA

+ NOTE: 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

S
FAIRCHILD

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

FAIRCHILD TRANSISTORS 2N4075 » 2N4076

2N4075

FACTT 2N4076

SYMBOL  SUBGROUP CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS
BVceo la  Collector to Base Breakdown Voltage 100 100 - Volts lc=100pxA le=0

BVeso la  Emitter to Base Breakdown Voltage 5.0 5.0 Volts le=10puA Ic=0

ton 4 Turn On Time [Note 6] 0.3 0.3 usec lc=10A s =50mA
tore 4 Turn 0ff Time [Note 6] 1.5 15 pusec  lc=10A In=50mA

lz =~ —50mA

Cobo 4 Open Circuit Output Capacitance 70 70 pf le=10 Ve =10V

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

NOTES: )
(1) ]‘hese ratings are limiting values abpve 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 200°C and junction-to-case thermal resistance of 5.83 °C/Watt.

Icgo - COLLECTOR CUTOFF CURRENT - nA Vg sat) - COLLECTOR SATURATION VOLTAGE - VOLTS

- FORWARD CURRENT TRANSFER RATIO

heg

VOLTAGE VERSUS PULSED - VERSUS PULSED CAPACITANCE VERSUS VERSUS REVERSE
COLLECTOR CURRENT COLLECTOR CURRENT REVERSE BIAS VOLTAGE BIAS VOLTAGE
10, . Ls 30 2
[Tig gl T 1 1o 1015 T T
Palse Weith - 300 psec £ —ruse waaml-aoo usec R le"0 . \\ lg=0
0.5[—Duty Cycle = 1% 7 3 Duty Cycle = 1% gy - ® N
/ s é 1.2 7 § \\\\ . \
70 g : 5w
o SV g 0.9 LSl T A 3 N = ™
01 | S e & T T s g™ NJ & °
’ / ,;( ?:-: _—-—-—A/W‘l‘/’ % 150 N 'é 0
REEYI= e =t : : 5
B E 100 ]
= 03 g B
0.02 2 ©50 10
d &
0.01 0 0 0
.01 0.5 0.1 05 1.0 3.0 .01 0.6 0.1 0.5 L0 3.0 o1 02 05 Lo 20 5.0 10 F] 50
'C - COLLECTOR CURRENT - AMPS |c - COLLECTOR CURRENT - AMPS VEB - EMITTER - BASE VOLTAGE - VOLTS VCB - COLLECTOR - BASE VOLTAGE - VOLTS
COLLECTOR CUTOFF CURRENT
VERSUS AMBIENT TEMPERATURE BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS*
10K T > O = 3.0~ T E 30— T E
ST — HTa = -55°C s Ty 25°C 5 I-Ta = 100°C 8
A g 25 L i 2.5 = ] g 25 g‘
1K A = g H ]§/ B 8
— s 20 X s 20
: g 5 z /] g =[]
/ 3 3 E] sll/ ] §
100 A oo S © s
A g g II g )
o < g = g §
g 1.0 .?5 g 10 ; T g 1.0 8 / i
10 . = o =] . Y
£ 05 0.5 = 05
/ /W I A
! 0 i 0 // 0 /1]
% 50 i3 100 7 150 0 02 04 0.6 08 10 1z 14 0 0z 04 06 08 L0 1z L4 0 0z 04 06 08 Lo 12 14
Ty - AMBIENT TEMPERATURE - °C Vge - BASE- EMITIER VOLTAGE - VOLTS Vgg - BASE-EMITTER VOLTAGE - VOLTS Vgg - BASE- EMITIER VOLTAGE - VOLTS
* Single family characteristic on Transistor Curve Tracer. 2N4075
SMALL SIGNAL CURRENT GAIN
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN AT 20 MC VERSUS
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE COLLECTOR CURRENT
*Ngsov 1 111 M NN TR o T
Pulse Width = 300 sec 100°C o Pulse Width = 300 psec Vgg - 10V
| Duty Cycle - 1% \‘ 5 % Duty Cycle = 1% z 25 -
- ' & < 3 e ™N
e 'zs:: g Lot E 2 o LN
© TN £« D) % / Veg =10V N
pat M1 Z i 2 15 N
7 £ EIRE
o -55°C 3 4 yd @
T LT N 2 ‘ ER
p=ni N g 7 5
» w ® £ s
[} 0 o
001 0.01 0.1 1.0 5.0 S0 50 50 100 150 0 50 1o 200 5
Tp - AMBIENT TEMPERATURE - °C I¢ - COLLECTOR CURRENT - mA

~ 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 usec; duty cycle = 1%.
(6) See switching circuit for exact 15, and Ig, values.

See power curves for

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076
‘ BASE SATURATION VOLTAGE

COLLECTOR SATURATION

EMITTER TRANSITION

OUTPUT CAPACITANCE

Ig - COLLECTOR CURRENT - AMPS
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TYPICAL COLLECTOR

CHARACTERISTICS *

i T Twe] CT I m o ] T 7%
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N [ lg "0 1570 , | 10 , | T30
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Vog - COLLECTOR - EMITIER VOLTAGE - VOLTS Veg - COLLECTOR - EMITIER VOLTAGE - VOLTS Vge - COLLECTOR - EMITIER VOLTAGE - VOLTS Vge - COLLECTOR - EMITTER VOLTAGE - VOLTS
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£ T H ‘ 150mh ] E % 010k g
: LOmA_L—" ) > . —1 2
g 1] g " Gomt— | § e 5
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] 0.8mA |_— & L~ | 1omb4—] 3 0.5m ]
S s -+ S
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: 5 [P s o :
S | 3 -0 o= ’ZFWF o 0.3mA 3
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o f | 0mA, © 20 0.2mA - =
= © 05— = :
0.2mA — o
4 s P LT
K 20 [ W . & 100 0 0.2 04 0.6 0.3 1.0 0 2 [ © () 100 0z 0406 08 10
Veg - COLLECTOR - EMITIER VOLTAGE - VOLTS Vge - COLLECTOR-EMITIER VOLTAGE - VOLTS Vgg - COLLECTOR - EMITIER VOLTAGE - VOLTS Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS
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A 0] LT 57 BT s ol e
£ ® o 252z // skt P o ‘ g 25 jias T
N 5 Y, \50‘“‘ ] . o | I E / \@‘“k 1
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g = e | . e
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e . 0.8m L5
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* Single family characteristic on Transistor Curve Tracer. 2N4076
SMALL SIGNAL CURRENT
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN GAIN AT 20 MC VERSUS
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE COLLECTOR CURRENT
VO 7T 0 120 3.0 T
° =5.0V | 100°C f-20me Veg- lov
= 120} Pulse Width = 300 psec . ,% -
H Duty Cycle = 1% | { 1] I N = o =z 23
L z .
[ A &5 3 e LTV Lov
& 1o v PR & s /| e
2 LA L\ s ® Z 20 ™
=3 A ™~ = ] / N
= r - N = g N
E ” 2 S
g A | g€ 0 g 15
2 @ -55°C 3 2
> 1 B
2 L1 /,f/ N g o = Lo
:w H Bl
& A N & [t R -
' P Veg 5.0V E =05
& 7 s Pulse Width = 300 usec :
. Duty Cycle = 1% 1
0 T R W &
- oo 0.00 0.1 1.0 .0 Yo 50 0 50 100 150 % 50 10 20 500

I¢ - COLLECTOR CURRENT - AMPS

T - AMBIENT TEMPERATURE - °C
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FAIRCHILD TRANSISTORS 2N4075 e 2N4076

MAXIMUM ALLOWABLE PEAK CURRENT
VERSUS COLLECTOR-EMITTER VOLTAGE

MAXIMUM ALLOWABLE PEAK CURRENT
VERSUS COLLECTOR-EMITTER VOLTAGE

3.0 3.0
R \\ ‘\ \\ \\ \\ \ \
: 2.5 2.5
£ HIANA ,, S W A
s AP N K oL \ [\
g Wl e & (% £ AN T\ ©
& = & g S Y
3 s Ls;'%% \ 3 s o\ Zg%*
2 . =3
g A 3 5 TE & %
Q
5, NS NENN AN EAN \
8 AN AR g T \RCN AN
£ 05 NSNS N * os N \\\‘ AN
| e -7 E Te-100°C S —
o Dty Cycle <10% Duty Cycle < 10% —
0 2 40 60 80 0 20 40 60 80
VCE - COLLECTOR -EMITTER VOLTAGE - VOLTS Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS
20 MC AMPLIFIER
RF Power Output = 12 watts Gain = 7.0 db
Efficiency = 55% Vee = 33 Volts
INPUT OUTPUT INTO
SOURCE Z = 50 Q Cz 50 Q LOAD
1 e;')
©11 ' —Hc i
8
RFC]
Variable capacitors are EImenco compression type
%—— ‘v;zv‘v c,C, 7 plates 360-1000 pf
by 1 3 5 plates  170-760 pf
i A 1 C.,C, 4 plates 100-550 pf
7'c1 - C T c6 - C5 C, C, C, .01ufd —50V Sprague disc type
R, 50Q potentiometer (set at 0.5Q min.)
RFC, Ohmite Plate Choke Z —28
RFC, 100 turns #20 Nyclad Magnet wound
on 2KQ —10W ceramic resistor
© Vee L 4 turns 508 Air Dux tapped at 17 turns
from input
L, 7 turns 508 Air Dux tapped at 21} turns
This circuit constructed on 46” x 37" x 5%"” copper clad printed circuit board. from output
Transistor must be used with adequate heat sink. 39, BNC connectors
Ton and Togr TEST CIRCUIT
+20V
20Q
To scope
10psec Tinput Z>100K Q
I | 16V 150 Q >
[e ANV
Rise time of 7\‘1
pulse generator 50Q 200 Q
<15 nsec
Zin= 50Q = =

-10v

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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~ 2N4115 + 2N4116
NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS

¢ HIGH POWER — 37 WATTS @ Tc = 100°C

¢ HIGH VOLTAGE (LVceo) — 80 VOLTS MIN.

¢ HIGH CURRENT (Vc: sat) — 1.5 VOLTS MAX. @ 5.0 AMPS.

e BETA GUARANTEED @ 3 POINTS — 50 mA, 2 AMPS. and 5 AMPS.

e HIGH (f;) — 70 and 80 MHz MIN. @ 0.5 AMP.

e ISOLATED COLLECTOR PACKAGE .

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

REPLACES FT7207A - FT72078B

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

COLLECTOR
Lead No.3

318 215
065y 185
. 3 HOLES\ (e
[IBSOLUTE MAXIMUM RATINGS [Note 1] ”r 1 f il
Maximum Temperatures | 18'-5 0
Storage Temperature —65°C to +200°C L 320
Operating Junction Temperature —65°C to +200°C T
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum s
; ase

Maximum Power Dissipation

Total Dissipation at 100°C Case Temperature
(See safe operating area and derating curves)

10-32 UNF-24
37 Watts (COATED) —1

Thermal Resistance 2.7°C/W e At leciicaly totated from case
Package weight is 5.65 grams
Maximum Voltages .
Veso  Collector to Base Voltage 120 Volts
Vo Collector to Emitter Voltage [Note 2] 80 Volts
Veso  Emitter to Base Voltage 8.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
T FACT 2N411
SYMBOL g FiCl CHARACTERISTIC T e w8 UNITS TEST CONDITIONS
*hee la  DC Pulse Current Gain [Note 31 40 63 120 100 139 300 le=20A V=50V
hee 4 DC Pulse Current Gain [Note 3] 20 45 40 100 le=850A V=50V
Vee (sat) 4 Pulsed Collector Saturation Voltage [Note 31 05 15 05 15 Volts 'lc=850A 1lz=05A
Vee (sat) 4 Pulsed Base Saturation Voltage [Note 3] 13 22 13 22 Volts Ic=5.0A ls=05A
*Vee (sat) la  Pulsed Collector Saturation Voltage [Note 31 022 06 0.22 06 Volts lc=20A 1lz=02A
*Vee (sat) la  Pulsed Base Saturation Voltage [Note 31 095 1.3 095 13 Volts  lc=20A 1lz=02A
Veeo (sust) la  Collector to Emitter Sustaining Voltage 80 - 80 Volts lc=50mA li=0
[Notes 2 and 31 ‘ (pulsed)
BVees la  Collector to Emitter Breakdown Voltage 120 120 Volts le=20mA V=0
BVeso la  Emitter to Base Breakdown Voltage 8.0 8.0 Volts lc=0 le=1.0mA

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

Notes on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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~ FAIRCHILD TRANSISTORS 2N4115 « 2N4116

ELECTRICAL CHARACTERISTICS (25°C Case Temperéture(‘un‘less otherwise noted)

FACT 2N411
SYMBOL  gletl, - CHARACTERISTIC e s UNITS TEST CONDITIONS
*lees 1b  Collector Reverse Current 10 10 uh Vee =60V Vee=0

lceo 4 Collector Cutoff Current ) 50 50 uh =0 Vee =40V
leex (150°C) 4 Collector Cutoff Current 100 100 uA Ve =60V Ve =20V
leso 4 Emitter Cutoff Current 25 25 uA le=0 Vee = 6.0V
hee 4 DC Pulse Current Gain [Note 3] 20 40 40 72 le=50mA V=50V
hee (—55°C) 4 DC Pulse Current Gain [Note 3] 15 34 35 8 le =2.0A Ve=5.0V
h =~ 4 . HighFrequency Current Gain (f = 20MH2) 35 6.75 40 975 le=05A Ve:=5.0V
Cobo 4 Output Capacitance 80 120 80 120 pF k=0 Vee = 10V
Cino 4 Input Capacitance 450 700 450 700 pF le=0 Vee = 2.0V
hte 4 Small Signal Current Gain (f = 1 kH2) 20 40 le=50mA Vc:=5.0V
Vee (ON) 4 - Pulsed Base Emitter ON Voltage [Note 31 13 13 Volts lc=2.0A V=50V

+ NOTE: These Numerals Apply to the Fairchild FACT Program.

* NOTE: FACT Program End-Point Measurement Parameter.

FORWARD BIASED SAFE OPERATING AREA DERATING CURVE
5.0 - \ 100 -

4.0 \ \ \ 80 \

4
2 \ A\ 5 \
é \ \50us \ = \
& 3.0 \ = 60
= \Dc \5.0ms \1.0ms \ =
o = - =
f:f \ \\ 100ps \ 2
o 2.0 < @
3 N\ \ 2 \
o \ N S \
o 10 AN AN R \
L L ) i AN N ‘ \
L T - 100°C . §
0 | | - 0
0 ) 60 80 % 50 715 10 125 150 15 200
Vog - COLLECTOR EMITTER VOLTAGE - VOLTS T - CASE TEMPERATURE - °C

NOTES:

(1) These ratings are limiting values above which the serviceability of any 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 us; duty cycle = 1%.
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| FAIRCHILD TRANSISTORS 2N4115 + 2N4116

Ngg - DC PULSE CURRENT GAIN I - COLLECTOR CURRENT - AMPS

I¢ - COLLECTOR CURRENT - AMPS

hgg = DC PULSE CURRENT GAIN

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*

5.0 Tc=-55°C w/mb//—
L~ w
P I Ve ot o 5 T
— 1 [N —T |
7z /)Q(A LT
3.0 ;/ — ——
e
L mA
2.0+ t=—t—1—
1 L
4 l)lmA
1.0
20 mA
0 IB.=0
0 1.0 2.0 3.0 4.0 5.0
Vgg - COLLECTOR-EMITIER VOLTAGE - VOLTS
DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT
100 ——r——-r
Ve "5.0V [el TN
Ry N
® Y A\
)
- R
60 ¢ -
ol \
\
o e 1o Bt |
L1
2 »=
Yo ow 0B 01 0.2 50 10 20 05
I - COLLECTOR CURRENT - AMPS
COLLECTOR CHARACTERISTICS*
5.0 - -
uor;lfo V4 B e
At ——
4.0 QI =
// Qﬁ&/’—’—_
3.0 ’/’?‘M‘ T
/A A
20 1 30 mA
. >
2 mA
LoHA 1 Tg = -55°C
10 mA b
0 g0 | |
0 1.0 2.0 3.0 4.0 5.0
Vge - COLLECTOR-EMITTER VOLTAGE - VOLTS
DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT
20 et
VCE=5‘0 / N
” B
XY
I/ G
/] S N
120 b <6 N
d 1
0|4 o 5
V e g N
1 e
A
“ 1
A
Sor 00z 0.5 0.1 0.7 05 10 20 5.0

I - COLLECTOR CURRENT - AMPS

fy - GAIN BANDWIDTH PRODUCT - MHz I¢ - COLLECTOR CURRENT - AMPS

I¢ - COLLECTOR CURRENT - AMPS

fy = GAIN BANDWIDTH PRODUCT - MHz

* Single family characteristic on Transistor Curve Tracer.

5.

-~
o

~ w
o o

=Y

8

a0
, 4
180
Nv
Vg * 5.0V
10 Pge - LOVN N
/ ™
)
[ 1\
© - \‘
N
0

2N4115

COLLECTOR CHARACTERISTICS*
I wet—
e -5 — =
[

0

L

£
N

3

)%

[ AR

/4
#

JATARARANAS

TR

[TRTARANRN

L —1
|t

Ig=0

0 r B

0 ‘1.0 2.0 3.0 4.0 5.0
Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS

GAIN BANDWIDTH PRODUCT
VERSUS COLLECTOR CURRENT

0.00 0.02 005 01 02 05 1.0 20
I - COLLECTOR CURRENT - AMPS

2N4116
COLLECTOR CHARACTERISTICS*

5.0 T4 —— [—
rc-lzs°c 7@2"2,@//?
2.0}-70ma 74%4 =

o AP
|A '
2.0 o
. 15 mA— T
—
10—
5 mA
I
0 1.0 2.0 3.0 9.0 5.0
Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS
GAIN BANDWIDTH PRODUCT
VERSUS COLLECTOR CURRENT
0
]
- Vee - 5.0V
A N
i
160 ¥ N
120 LA et \
/// \\
N
%
N
w A,
N\

0
0.00 0.02 0.5 0.1 02 05 1.0 2.0
I - COLLECTOR CURRENT - AMPS

COLLECTOR CHARACTERISTICS*

5.0
s \40“"‘“"‘ — 1
-
Ry 2oz cuSE
E - L1 amh
H] A 1
= L1 @ A _L—
Z 30 ",’/
é 1 20 mA_L——t—T1""]
= LT %mAl__{
S 2.0
g ol 20 mA
< ——
= 10 10 mA
/a o ]
ol 125°C
° : 11
0 1.0 2.0 3.0 4.0 5.0
Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS
SWITCHING TIMES VERSUS
COLLECTOR CURRENT
1000 -
500
Nl s
= —
g D
: i ///_—
., 100 - o
g [ g e
= \_/4/9
* ]
|
Y
wfVec 2V,
10 1.0 2.0 3.0 2.0 5.0
I¢ - COLLECTOR CURRENT - AMPS
COLLECTOR CHARACTERISTICS*
5.0
120 mA
110 i -
100 v Oy
L -
4.0 {90 mA
g . 1
H N /4
b = 7 L —
N fP b L
g A a1
© T —
] T oot t—1T"T |
gz‘o -
3 -l 10 mA
° Y 1
£ 10
e s T = 125°C
0 8 [
0 1.0 2.0 3.0 4.0 5.0
Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS
SWITCHING TIMES VERSUS
COLLECTOR CURRENT
1000 T
N .
500 —
T
20
g
2 1
é 100 —
S \ T
50 — H
%
m"‘:cc"'”"‘ }E Y
B
wl B % l
0 1.0 2.0 3.0 4.0 5.0

I¢ - COLLECTOR CURRENT - AMPS
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FAIRCHILD TRANSISTORS 2N4115 - 2N4116 : |

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*
5.0 500 mA, 300 mA-ﬁL
350 mA | -
L mA’
4.0 4 .—L
§ L ——1" 200 mA
<
£ 50 [ L 4—TT1mm]
s LI |
=3
= , L~ 100 mA
S 2.0
3 . W
(=)
v 50 mA
= 1.0 -
L Tg 55
olL o] | ]
0.4 0.8 1.2 1.6 2.0
Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS
BASE CHARACTERISTICS*
5.0~
Te - -55°C %0 mAI 500 mA
o 4.0
H
b
=
g 30
E
=]
g
g 2.0
E
3
= 10
0
0 0.4 0.8 1.2 1.6 2.0
Vg - BASE-EMITTER VOLTAGE - VOLTS
COLLECTOR-EMITTER
SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT
@ 07 —
g lg-101g
§ 0.6
5
o
s 05
=3
5 04 / /i
2
z <,
E 0.3 K —
= G A
702 o) |
y L
g Tc" % C\%_
g 0.1 .-
S ==
2 0
g 01 02 05 10 20 5.0
= I - COLLECTOR CURRENT - AMPS
* Single family characteristic on Transistor Curve Tracer.

I¢ - COLLECTOR CURRENT - AMPS

Vpg(SAT) - BASE-EMITTER SATURATION VOLTAGE - VOLTS ¢ - COLLECTOR CURRENT - AMPS

CAPACITANCE - pf

COLLECTOR CHARACTERISTICS*
0

- 2N4115°2N4116 ,
COLLECTOR CHARACTERISTICS*

5.0
T 500 mA 1momA] 1. - 125°
e H R
200 mA omA L
i © 4.0 Betos
100 mA z 1o mh |
1 = |
70 mA g 30 70 mA o
| s |
50 mA o 50 mA ———
Jm —— 2 2.0 % s
omA [ 1 El l
e a3 .
20 A < u 20 mA
= 1o
Te = 25°C
c )4 i
'g " o , l B
0 0.4 0.8 1.2 16 2.0 0 0.4 0.8 1.2 1.6 2.0
 Vgg - COLLECTOR-EMITTER VOLTAGE - VOLTS Vg - COLLECTOR-EMITTER VOLTAGE - VOLTS
BASE CHARACTERISTICS* BASE CHARACTERISTICS*
5.0 . 5.0
TCI=25°IC A TCL 125 250 mA-mgf 500 MA
200 mA
a0 g 40 150 mA
<
s
3.0 & 3.0 -
= 100 mAt,
(=]
5
2
2.0 g 20
E
8 50 mA
| ;
1.0 d = 10
% 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 1.6 2.0
Vg - BASE-EMITTER VOLTAGE - VOLTS Vg - BASE-EMITTER VOLTAGE - VOLTS
BASE EMITTER
SATURATION VOLTAGE COLLECTOR LEAKAGE CURRENT
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR VOLTAGE
1.4 T 10 -
Ig-101g 5 -
L2 /, / E Tg = 150°C
& 10
| L7
1.0 o= 55"
c L~ 8
,—-—-—ﬁ(’ s
s |1 ‘c,'&/ / : ol
[ 3
¢ =1
0.6 1 E
0.4 Iy
EPP =
0.2 o =TT, - 5
2 i
= [
0 0.0001
0l 0.2 05 L0 2.0 5.0 0 2 © 60 80 100
I - COLLECTOR CURRENT - AMPS Vg - COLLECTOR VOLTAGE - VOLTS
INPUT AND OUTPUT
CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE
T
2T
\Q /
500 £ o
L. Cyo 1p=0 N
200 m"E
\\
100 h
~
50
2
10
0102 05 1.0 20 50 10 20 5 100

Veg - Veg - VOLTS

14-18




2N4237-2N4238 - 2N4239
NPN POWER TRANSISTORS

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

ENERAL DESCRIPTION — The Fairchild 2N4237  2N4238 and 2N4239 are NPN, silicon, triode power tran-
) . L L Lo PHYSICAL DIMENSIONS
istors designed primarily for untuned amplifier applications. in accordance with
JEDEC (TO-5) outline
[JABSOLUTE MAXIMUM RATINGS [Note 11 : -
Maximum Temperatures 2 348
Storage Temperature —55°C to +-200°C Spaung T j
Operating Junction Temperature —55°C to +200°C 2 Lenos /J] 15 Lm.
Lead Temperature %" from case for 2 seconds +230°C oigom [| 1
Maximum Power Dissipation : : -
Total Dissipation at or below 25°C Case Temperature [Note 3 5.0 Watts B ﬁ?(— -
" (See safe operating area curve) 0.8 Watt AP ) S
. at or below 25°C Ambient Temperature [Note 3] 3 3
Maximum Voltages and Current 35' N
2N4237 2N4238 2N4239 N4
Veso  Collector to Base Voltage 50 Volts 80 Volts 100 Volts oz "o
Vo Emitter to Base Voltage 6.0 Volts 6.0 Volts 6.0 Volts NOTES: Al dimensions i nches
Veeo Collector to Emitter Voltage [Note 4] - 40Volts 60 Volts 80 Volts Collectar intermaly convected 0 case
I Collector Current [Note 2] 1.0 Amp 1.0 Amp 1.0 Amp
I Base Current [Note 2] 0.5 Amp 0.5 Amp 0.5 Amp

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

SYMBOL CHARACTERISTIC MIN  MAX. UNITS TEST CONDITIONS
lcex Collector Cutoff Current ' 2N4237 0.1 mA Ve =50V Ve = 15V
2N4238 0.1 mA Vee = 80V Vee = 15V
: ' 2N4239 0.1 mA Vee = 100V Vs = 15V
leex (150°C) Collector Cutoff Current ‘ 2N4237 1.0 mA Vee = 30V Ves = 15V
2N4238 1.0 mA Vee =50V Ve =15V
2N4239 1.0 mA Vee =70V Ve =15V
leso Collector Cutoff Current 2N4237 0.1 mA Ve =50V le=10
2N4238 0.1 mA Ves =80V le=0
2N4239 0.1 mA Ves = 100V =0
leeo Emitter Cutoff Current 05 mA Ve = 6.0V le=0
Veeo (sust) Collector to Emitter Sustaining 2N4237 40 Volts lc=100mA Iz=10
Voltage [Notes 4 and 5] 2N4238 60 ; Volts lc=100mA Iz=0
2N4239 80 Volts lce=100mA k=0
leeo Collector Cutoff Current 2N4237 ‘ 1.0 mA  Vee=30V ls=10
2N4238 - 1.0 mA Vee = 40V le=10
2N4239 10 mA Vee = 60V k=0
Additional Electrical Characteristics on page 2. Notes on page 2. . *Planar is a patented Fairchild process.
L
FAIRCHILD
B
: , 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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©2N4238 « 2N4239

FAIRCHILD TRANSISTORS 2N4237 °

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

SYMBOL CHARACTERISTICS MIN.  MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 5] 15 le=10A Vee= 10V
hee DC Pulse Current Gain {Note 5] 30 le=500mA Vce= 4.0V
hee DC Puise Current Gain [Note 5] 30 150 le=250mA Ve =10V

- Vee (sat) Puised Collector Saturation Voltage [Note 5] 0.6 Volt le=1.0A ls = 100 mA
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.3 Volt le=500mA |s=50mA
Vee (0n) Pulsed Base to Emitter “ON" Voltage [Note 5] 1.0 Volt le=250mA Vee= 1.0V
Vee (sat) Pulsed Base Saturation Voltage [Note 5] 1.5 Volts Ic=1.0A ls = 100 mA
hte High Frequency Current Gain (f = 1.0 MH2) 1.0 le=100mA Vee= 10V
he ) Low Frequency Current Gain (f = 1.0 kHz) 30 le=100mA Vee= 10V
Cos Common Base Output Capacitance (f = 0.1 MHz) 100 pF le=10 Ves = 10V

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.

(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 us; duty cycle = 2%.

MAXIMUM RATING

FORWARD BIASED SAFE OPERATING AREA

>0 A 'l.I0|ﬂ|lS 0.3 r'ns—A\IO.l'mg——
\\ \\ \

1.0 \ \

N \ \\

0.5 D\

DC

0.1 ™

Ic - COLLECTOR CURRENT - AMPS

Tc" 100°C
0.01 |

1.0 2.0 3.0 5.0 10 20 40 80
Vcp - COLLECTOR TO EMITIER VOLTAGE - VOLTS

14-20



'2N4895 - 2N4896 « 2N4897
NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

o HIGH VOLTAGE - - 150 AND 120 VOLT MIN. BVces, 80 AND 60 VOLT MIN LVc:o
o LOW Ve (sat)--10VOLTMAX. @ Ic = 5.0A, : =054 o PHYSICAL DIMENSIONS
e HIGH SPEED - - MAX. t.. OF 350 ns AND t.« OF 650 ns @ Ic = 5.0 A, s = 0.5A ' J'E';)E?C(“'T’g?s'gf ofj;‘“"ne
o HIGH FREQUENCY - - f; = 50 AND 80 MHz MINIMUM
o LOW LEAKAGE - - MAX. lces OF 100 xR @ 150°C AS A RESULT OF PLANAR CONSTRUCTION
ABSOLUTE MAXIMUM RATINGS [Note 11
Maximum Temperatures
Storage Temperature Range —65°C to +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering, 60 seconds time limit) -+300°C
Maximum Power Dissipation [Notes 2 and 3]
Total Dissipation at 100°C Case Temperature 4.0 Watts
(See Safe Operating Area and Derating Curves)
at 25°C Ambient Temperature 0.8 Watt
Maximum Voltages and Currents 2N4895 2N4897
2N4896 .
Veso Collector to Base Voltage : 120 Volts 150 Volts 0 02
Vero Collector to Emitter Voltage [Note 41 60 Volts 80 Volts notes: g"}:;g;.l.w:mu .
Veeo Erpitter to Base Voltage ' 6.0 Volts 6.0 Volts Package weight s 123 grams
le- Collector Current 5.0 Amps 5.0 Amps

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

SYMBOL , ‘ CHARACTERISTIC MIN.  TYP.  MAX UNITS ’ TEST CONDITIONS

Veeo (sust) - Collector to Emitter Sustaining gnggg 60 “Voits lc =50 mA lg=0
Voltage [Notes 4 and 51 - 2N4897 80 Volts “le=50mA ls=10
BVees ; Collector to Emitter Voltage 2898 120 ~ Volts le=10mA Ve=10
o ; ) 2N4897 150 Volts le=10mA Vie=0
BVeo | Emitter to Base Voltage i 6.0 Volts le=0 le = 1.0mA
lees 0 Collector Reverse Current '%{“.332 l 0.001 1.0 uA Vee =60V Vee =0
, 2N4897 . 0.001 1.0 uh Vee =100V Vee=0
leso Emitter Reverse Current 0.002 1.0 uA le=0 Vee = 4.0V
hee f ‘ DC Pulse Current Gain {Note 5] gmggg 100 150 300 le=20A Vee =,’2,0 v
' o 2N4897 40 75 120 le=20A V=20V
Vee (sat) | Pulsed Collector Saturation ) ‘ 0.5 1.0 Volts e =5.0A ls=05A
: Voltage {Notes 5 and 61 ‘ : )
Vee (sat) ) Pulsed Base Saturation Voltage ' 1.0 1.6 Volts lc =5.0A ls=05A
{Notes 5 and 6] . - .
Cobo ‘Common-base, Open-circuit Output 45 80 pF le=0 Ves = 10V
Capacitance . -
Cibo Common-base, Open-circuit Input 330 500 pF . le=0 Ve = 05V
Capacitance

* Planar is a patented Fairchild process.

: . N
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N4895 #2N48962N4897

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

SYMBOL CHARACTERISTIC MIN.  TYP. MAX. UNITS TEST CONDITIONS
ta Delay Time [Note 7] 20 50 ns lc=50A In=05A
t Rise Time [Note 71 160 300 ns le=5.0A s = 0.5A
t. Storage Time {Note 71 180 350 ns le=5.0A Il =l = 05A
te Fall Time [Note 71 120 300 ns le =5.0A ln =l = 0.5A
hee " High Frequency Current Gain %mggg 40 6.0 le =500mA Ve =50V
(f = 20 MH2) 2N4897 25 6.0 c =500 mA =50V
hee (—55°C) DC Pulse Current Gain gmggg 35 75 =20A Vee = 2.0V
INiowr | 15 40 lo=20A Ve =20V
lces (150°C) Collector Reverse Current 3,'.‘2332 20 100 sA Vee =60V Vie =0
2N4897 3.0 100 uh Vee =100V Vee=0
MAXIMUM RATINGS
FORWARD BIASED ’
DERATING CURVE SAFE OPERATING AREA
.0 T
1 \ ° A '1.'0|n=s\0.3r}ts——\'().lms-—
~
N
2 g \ 0 \ N \
= \ =
o \ < 1.0 q \ \\
o ]
N
% 6 \ 'é 0.5 NG \‘
= & N
=2
% § DC
4 S N
.1
5 \ 3 ° NN
= o
b \\ . 0.05
& 2 \ =
Tr = 100°C (NOTE 8)
o LNOTES) 0.0 LC L 11
25 1) 125 175 200 1.0 20 3.0 5.0 10 20 40 80
Tc - CASE TEMPERATURE - °C Vv, £ " COLLECTOR TO EMITTER VOLTAGE - VOLIS
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.

(3) These ratings give a maximum 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 us; duty cycle = 1%.
(6) Point of measurement: 14” 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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FAIRCHILD TRANSISTORS 2N4895¢2N4896¢2N4897

TYPICAL ELECTRICAL CHARACTERISTICS®

COLLECTOR CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS*
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* Single family characteristic on Transistor Curve Tracer.
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COLLECTOR CHARACTERISTICS
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hgg - FORWARD CURRENT TRANSFER RATIO - PERCENT

Vg SAT) - COLLECIOR SATURATION VOLTAGE - VOLIS

- OUTPUT CAPACITANCE - pf

Covo

(PERCENT, RELATIVE TO 2.0A @ 25°C)

FAIRCHILD TRANSISTORS 2N4895¢2N4896¢2N4897

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR SATURATION
VOLTAGE VERSUS PULSED

COLLECTOR CURRENT
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GAIN BANDWIDTH PRODUCT
VERSUS
COLLECTOR CURRENT
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o HIGH POWER - - 30 WATTS @ Te=50°C, Vo =40V

2N4998 - 2N5000
30 WATT NPN POWER TRANSISTORS

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

o HIGH VOLTAGE - - 80 V (MIN) Weeo
—_ PHYSICAL DIMENSIONS
e HIGH CURRENT SATURATION VOLTAGE - - 0.85 V (MAX) Vc(sat) @ I = 2.0A (in accordance with JEDEC T0-59 outline)
o HIGH FREQUENCY - - 50 AND 60 MHz (MIN) f,
o BETA GUARANTEED @ 3 POINTS - - 50 mA, 1.0 AAND 2.0 A o No.2
o |SOLATED COLLECTOR PACKAGE - - NG ISOLATING HARDWARE REQUIRED o0¢ —
o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 4
rori W
ABSOLUTE MAXIMUM RATINGS (Note 1) et ' Collector
-380 ea 0.
Maximum Temperatures 318 437 edte3
Storage Temperature —65°C to +200°C o8 380
Operating Junction Temperature —65°C to +200°C 065 E} 2%
Lead Temperature (Soldering, 60 second time limit) +300°C 3 LEADS 038 D‘A-lso 4 763
. P
Maximum -Power Dissipation : 0% 30
Total Dissipation at 50°C Case Temperature, V. = 40V 30 Watts
(Seg Maximum Permissible Pover Curve and Note 4) 455
Maximum Voltages and Current 2 THD {COATED) e
Vees Collector to Emitter Voltage 100 Volts ‘
Vero Collector to Emitter Voltage (Note 2) 80 Volts noTes: ::: .‘l’ﬂi":.'fc"f.i'c",,.'."fi";fm from case
Veso Emitter to Base Voltage 6.0 Volts Package weight is 6.44 grams
Ic Collector Current 2.0 Amps
ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted)
. 2N4998 2N5000 .
SYMBOL CHARACTERISTIC MIN.- TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes2 and3) - 80 80 Voits Io=100mA I;=0
BVegs Collector to Emitter Breakdown Voltage 100 100 Volts Io=10mA Vgi=0
BVg;o Emitter to Base Breakdown Voltage 6.0 6.0 Volts 1.=0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 64 50 120 lc=50mA V=50V
bee DC Pulse Current Gain (Note 3) 30 63 90 70 110 200 Ic=10A Ve =50V
he(—55°C) - DC Pulse Current Gain (Note 3) 15 45 35 63 lc=10A Ve, =50V
hee DC Pulse Current Gain (Note 3) 15 33 30 56 lc=20A Ve =50V
h, ; High Frequency Current Gain (f = 20 MHz) 25 38 30 43 lc =0.2A Ve =50V
Ve(sat) Pulsed Collector Saturation Voltage (Note 3) 0.38 0.6 038 046 Volts I-=10A Ig=01A
Vce(sat) Pulsed Collector Saturation Voltage (Note 3) 0.75 0.85 075 085 Volts I.=20A l;=02A

Additional Electrical Characteristics on page 2
Notes on page 2
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FAIRCHILD TRANSISTORS 2N4998 - 2N5000

ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted)

. 2N4998 2N5000
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Vge(sat) Pulsed Base Saturation Voltage (Note 3) 098 1.2 098 12 \Voits I-=10A l;=01A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 130 1.5 130 15 \Volts I-=20A Ig=02A
Vge(on) Pulsed Base Emitter “ON” Voltage (Note 3) 1.5 1.5 Volts I.=20A Ve =50V
legs Collector Cutoff Current 002 10 002 10 4A Vo =60V  Vgie=0
leso Emitter Cutoff Current 1.0 1.0 A I.=0 Vig =50V
lcex(150°C) Collector Reverse Current 500 500 wA V=60V Vgg =20V
Co Collector to Base Capacitance 30 70 30 70 pF lg= Veg =10V
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 = 300us; duty cycle = 1%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.
MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
| |
Te=25°C
25
NOTE 4
Te=50°C
50
44 N
2 T=75°C N s
< ‘ 75
=
' ) &
2 N >
o |
= Tc=100°C =
w
= 100 ui
a o
o -
Tc=125°C w
o« C
< 125 @
o (&
a. |
[} (&)
n_o Tc =150°C -
150
Te= 175°C
175
0 200
0 10 20 30 40 50 60 70 80 90
Vcg ~COLLECTOR TO EMITTER VOLTAGE-VOLTS :
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FAIRCHILD TRANSISTORS 2N4998 - 2N5000

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS *

-SATURATION REGION

COLLECTOR CHARACTERISTICS *
SATURATION REGION
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* Single family characteristic on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N4998 - 2N5000

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®
~ ACTIVE REGION

2N4998

COLLECTOR CHARACTERISTICS®
* ACTIVE REGION

COLLECTOR CHARACTERISTICS*
~ACTIVE REGION
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2N5000

COLLECTOR CHARACTERISTICS®
ACTIVE REGION
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*Single Family Characteristics on Transistor Curve Tracer.
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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 AT T = 50°C, Vop = —40 V
HIGH VOLTAGE . . . ............. —80 V (MIN) LV
HIGH CURRENT SATURATION VOLTAGE . .. —0.85V (MAX) Vg ) AT1c = 2.0A
HIGH FREQUENCY . ............. 50 AND 60 MHz (MIN) f,
BETA GUARANTEED AT 3 POINTS . . . ... 50 mA, 1.0 AAND 2.0 A

» ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED

» DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

’ABSOI.UTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature —65°C to +200°C

Operating Junction Temperature i —65°C to +200°C

Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation ‘

Total Dissipation at 50°C Case Temperature, V. = —40 V 30 Watts

(See Maximum Permissible Power Curve and Note 4)
Maximum Voltages and Current

Vees Collector to Emitter Voltage —100 Volts
Veeo Collector to Emitter Voltage (Note 2) —80 Voits
Viso Emitter to Base Voltage —5.5 Volts
Ic Collector Current 2.0 Amps

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

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

Base

Lead No. 2
T
437
Emitter *; ,ulo 42
Lead No. 1 .090 1
#
: Collector
.380
318 Lead No. 3
437
.065 .380
.040 | —
065 295
' .250
3 LEADS 038 DIA. i 783

48 570
.320
1

455
400

10-32 UNF ————=

2A THD (COATED)

NOTES:

All dimensions in inches

All leads electrically isolated from case
Package weight is 6.44 grams

' 2N4999 2N5201
SYMBOL CHARACTERISTICS : MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) —80 —80 Volts I.=100mA I;=0
BVcgs Collector to Emitter Breakdown Voltage —100 —100 Volts Io=10mA Vgir=0
BVizo Emitter to Base Breakdown Voltage —55 —55 Volts  Io=0 le=10mA
hee DC Puise Current Gain (Note 3) 20 39 50 85 le=50mA V., ,=-50V
e DC Pulse Current Gain (Note 3) 30 40 9% 70 88 200 lc=10A Vee =—50V
hFE(-¥55°C) DC Pulse Current Gain (Note 3) 15 24 35 52 lc=10A Ve =—50V
hee DC Pulse Current Gain (Note 3) 15 28 30 50 Ic=20A Ve =—50V
h, High Frequency Current Gain (f = 20 MHz) 25 438 30 6.1 lc=02A Ve =50V
Veegsat Pulsed Collector Saturation Voltage (Note 3) —0.38 —0.46 —038 —0.46 Volts I.=1.0A lg=01A
Veegsaty Pulsed Collector Saturation Voitage (Note 3) -0.73 —0.85 —0.73 —0.85 Volts I.=20A I3=02A

Additional Electrical Characteristics on page 2
Notes on page 2
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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
Vie(sat) Pulsed Base Saturation Voltage (Note 3) —0.96 —1.2 —096 —1.2 Voits I-=1.0A lg=01A
Vag(sat) Pulsed Base Saturation Voltage (Note 3) —1.28 —-15 —1.28 —1.5° Volts I.=2.0A lg=0.2A
Vse(on) Pulsed Base Emitter “ON"’ Voltage (Note 3) —15 —15 Volts lc =2.0A Veg = =50V
lces Collector Cutoff Current .002 1.0 .002 1.0 eA Veg=—60V Ve =0
leso Emitter Cutoff Current 1.0 1.0 r#A le=0 Vg =—4.0V
lcex(150°C) Collector Reverse Current 500 500 xA Veg=—60V Vg =-20V
Ce Collector to Base Capacitance 46 120 46 120 pF lg=0 Vg = —10V
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 us; 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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FAIRCHILD TRANSISTORS 2N4999 ° 2N5001

20

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*®
SATURATION REGION

200maT2Y o T <-55°
180 mA-] 4?(/‘, Tg=-85%C
160 mA - .LQ“‘

» ¢ >

a 16 QS

3 // S o T

o o

. = }‘)‘»“‘Z/

§ /, LT aonkl—T

3 7 L~ o mb. o

B e ]

! V4 |

8 [/

3

04

8

) 190
(] ~0.4 -08 -1.2 -16 -20

Vog - COLLECTOR TO EMITTER VOLTAGE - VOLTS

BASE CHARACTERISTICS®

20— T
Te=-55°C AR L-200ma
100 mA
€ 16 80mA
z 60mA.
£
g, 40 mA
2
= Tg=20mA
e
o
S 08
=
=]
o
S
Q04
0  -04 -08 -2 -6 -20
VgE - BASE TO EMITTER VOLTAGE-VOLTS
COLLECTOR SATURATION
VOLTAGE VERSUS

COLLECTOR CURRENT
"
3 o
;-os lc10%
5-08
=3
Z-o7
s
= -
§ 06
5708 Te125°C
[ Te=25°C:
g 04 C 7
& -03 !
2 Te=-55°C
S -02 ﬁ
;
3-01 ?—?
=)
= o 02 03 0405 10 20

* Single family characteristic on Transistor Curve Tracer.

I¢-COLLECTOR CURRENT-AMPS
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FAIRCHILD TRANSISTORS 2N4999 < 2N5001

2.0

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS*
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

HIGHPOWER. . . .. ............. 50 WATTS @ T, =50°C, V.. =40V
HIGHVOLTAGE . . . .............. 80 V (MIN) LV

HIGH CURRENT SATURATION VOLTAGE . . . . 1.5V (MAX) V. (sat) @ 50A
HIGHFREQUENCY . . ............. 60 AND 70 MHz (MIN)

BETA GUARANTEED @ 3 POINTS. . . . .. .+ . 50mA,25AAND 5.0A

ISOLATED COLLECTOR PACKAGE . . . . . . . . NO ISOLATING HARDWARE REQUIRED

DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

SEE 2N5003 ¢ 2N5005 FOR PNP COMPLEMENT

Emitter
Lead No. 1

90°

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

Base
Lead No. 2

\___ I

.437
\ iz
110

.090 l

\7 Collector’
Lead No. 3

437

.380

Storage Temperature —65°C to +200°C 040 Y.
Operating Junction Temperature —65°C to +200°C 2 Lenps 065 DMAE} ﬁ 2%
Lead Temperature (Soldering, 60 second time limit) +300°C 150 ' e
.090 320 .
Maximum Power Dissipation _ T
Total Dissipation at 50°C Case Temperature, Vo =40V 50 Watts
(See Maximum Permissible Power Curve and Note 4) 455
10-32 UNF -400
Maximum Voltages and Current 2A THD (COATED) _J_
Vees Collector to Emitter Voltage 100 Volts NOTES: ANl dimensions m iches
Veeo Collector to Emitter Voltage (Note 2) 80 Volts L e stctricaly aueted from case
Veso Emitter to Base Voltage 6.0 Voits
Ic Collector Current 5.0 Amps
\
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
, 2N5002 2N5004 .
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 80 Volts Io=100mA 1;=0
BVcgs Collector to Emitter Breakdown Voltage 100 100 Volts Io=10mA Vpe=0
BVgzo Emitter to Base Breakdown Voltage 6.0 6.0 Volts Io=0 lIe=1.0mA
hee DC Pulse Current Gain (Note 3) 20 46 50 100 le=5mA V=50V
hee DC Pulse Current Gain (Note 3) 30 64 9 70 114 200 lc =25A Ve =50V
heg(—55°C) DC Pulse Current Gain (Note 3) 15 26 35 50 lc=25A Vee =50V
hee DC Pulse Current Gain (Note 3) 20 53 0 6 Ic =5.0A Ve =5.0V
hg, High Frequency Current Gain (f = 20 MHz) 30 34 35 44 lc=05A Vee =50V
Vie(sat) Pulsed Collector Saturation Voltage (Note 3) 043 075 043 075 \Volts I =25A lg=025A
Vee(sat) Pulsed Collector Saturation Voltage (Note 3) 085 15 085 15 \Volts I-.=5.0A I,' =0.5A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
Notes on page 2
SRR
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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
Vge(sat) Pulsed Base Saturation Voltage (Note 3) 1.16 145 116 145 Volts |- =25A lp=025A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 22 150 22 Volts I.=50A lp=05A
Vge(on) Pulsed Base Emitter ““ON” Voltage (Note 3) 1.45 145 Volts 1.=25A Vee =5.0V
legs Collector Cutoff Current ' 0.007 1.0 0007 1.0 uxA V=60V  Vie=0
leso  Emitter Cutoff Current » 1.0 10 4A  1=0 Vg =5.0V
lcex(150°C) Collector Reverse Current 500 500 wA V=60V V=20V
Cep Collector to Base Capacitance 90 250 9 250 pF I .=0" Veg =10V
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 = 300us; duty cycle = 19%.
(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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FAIRCHILD TRANSISTORS 2N5002 - 2N5004

I¢ -COLLECTOR CURRENT-AMPS

I¢ - COLLECTOR CURRENT-AMPS

COLLECTOR CHARACTERISTICS®
SATURATION REGION
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*Single Family Characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N5002 - 2N5004

COLLECTOR CHARACTERISTICS®
ACTIVE REGION
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FEATURES

o HIGH POWER - - 50 WATTS @ T, = 50°C, V. =— 40V

HIGH VOLTAGE - - —80V (MIN) LV o

HIGH CURRENT SAT. VOLTAGE-- —1.5V (MAX) V (sat) @ 5.0 A
HIGH FREQUENCY - - 60 AND 70 MHz (MIN) f,

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

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

2N5003 - 2N5005
50 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5002 « 2N5004 FOR NPN COMPLEMENT

PHYSICAL DIMENSIONS
(in accordance with JEDEC TO-59 outline)
Base
Lead No. 2

Emitter

Collector
Lead No. 3

437
-380

ABSOLUTE MAXIMUM RATINGS (Note 1) 040 '
Maximum Temperatures 3 LeADs 065 pia. % g h T
Storage Temperature —65°Cto 4-200°C 8 0 ' 453 159
Operating Junction Temperature —65°Cto +200°C -0%0 _3g_o
Lead Temperature (Soldering, 60 seconds time limit) +300°C
Maximum Power Dissipation 485
Total Dissipation at 50°C Case Temperature, Vo =— 40V 50 Watts 10-32 UNF———= 40
(See Maximum Permissible Power Curve and Note 4) 2ATHD (COATED) _L
Maximum Voltages and Current T R ents wtctstally saated from case
Vees Collector to Emitter Voltage — 100 Volts Package weight is 6.44 grams
cEo Collector to Emitter Voltage (Note 2) — 80 Volts
€8O Emitter to Base Voltage = 5.5 Volts
le Collector Current 5.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
' 2N5003 2N5005 v
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeofsust)  Collector to Emitter Sustaining Voltage (Notes2and 3)  —80 -80 Volts Ic=100mA 1I;=0
BV Collector to Emitter Breakdown Voltage —100 -100 Volts Ic=10mA Vg=0
BVgo Emitter to Base Breakdown Voltage =55 -55 Volts Io=0" le=10mA
hge DC Pulse Current Gain (Note 3) 20 52 50 133 le=50mA V=-50V
hee DC Pulse Current Gain (Note 3) 30 50 90 70 114 200 lc=25A Vg =—50V
hg(—55°C) DC Pulse Current Gain (Note 3) 15 32 35 90 lc =25A Vee=—5.0V
hge DC Pulse Current Gain (Note 3) 20 38 40 77 lc=50A Ve =—5.0V
hg, High Frequency Current Gain (f = 20 MHz) 30 405 35 A8 Ic=05A Ve =—50V
Vce(sat) Pulsed Collector Saturation Voltage (Note 3) —0.45 -0.75 —-0.45 —0.75 Volts I =25A I =025A
Ve(sat) Pulsed Collector Saturation Voltage (Note 3) -09 -15 -09 -15 Voits I.=5.0A I;=05A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
L e
S

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

14-37

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




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
Ve (sat) Pulsed Base Saturation Voltage (Note 3) -11 —-145 —-11 —145 Volts I.=25A lg=0.25A
Vge(sat) Pulsed Base Saturation Voltage (Note 3) —155 -22 —1.55 ~-2.2 Volts 1. =>50A lg=05A '
Vge(on) Pulsed Base Emitter “ON" Voltage (Note 3) ~1.45 —-145 Volts I-=25A Vee =-50V
lces Collector Cutoff Current 0.006 1.0 0.006 1.0  4A V= —60V Vi=0
leso Emitter Cutoff Current 1.0 1.0 vA  1e=0 Vge =40V
lcex(150°C)  Collector Reverse Current 500 500 pA  Veg= =60V Vp. =20V
Cop | Collector to Base Capacitance 170 250 170 250 pF =0 Veg = —10V
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 = 300us; duty cycle = 19%.
(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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FAIRCHILD TRANSISTORS 2N5003 < 2N5005

N

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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SATURATION REGION

50 50 — 50 —
500m > 500 mA 7 500 mA st
< L m,
300 mA « 300mA o 350 m 20
250 mA 0 250 ma a$ 300 mA S
o ZA o 5 1 ¢ A
g 40 /, Fooss g40 b £a0 250 mA e
< a A\ < '\
'é v, > = Z | = — /
] e ‘ & }V 1 A1 z 1 | 1
30 S 50 mA &30 < 508 &30 - sonk
3 /B s .= 3 =
=) (=]
« V L~ @ , 13
g y g i g
520 L 520 520 -
g ’ = = /A
<] / Tc=-55°C 8 / Te=25°C 8 Te=125°C
210 ©10 ©10 i
Ip=0 =0 In=
BI ) laI 0 8 f
0o -04 -08 ~-l2 -6 -20 3 -04 -08 -2 -6 -20 0 -04 -08 -2 -6 -20

Vg - COLLECTOR TO EMITTER VOLTAGE -VOLTS

BASE CHARACTERISTICS

Vce - COLLECTOR TO EMITTER VOLTAGE - VOLTS

BASE CHARACTERISTICS

Vg - COLLECTOR -EMITTER VOLTAGE ~VOLTS

BASE CHARACTERISTICS

50— I 5.0 —— , 5.0 —r—
Tg=-55°C Tc=25°C L500mA Te=125°%C 250 mA ]
c 500 mA ¢ 200 mA: 00 mA—]
L0 La0 La0 150 mA
3 3 3
[ - -
z £ £
&30 g30 g30 .
3 3 3 1g=50 mA:
520 520 520
9 ] o
a 8 1 3
8 100 8 19-s0oma A 8
©10 010 / 010
=50 mA
0 IB | 0 //// 0
0 -04 -08 -2 -6 -20 o  -04 -08 -1z -6 -20 0 -04 -08 -2 -6 20
VgE - BASE TO EMITTER VOLTAGE - VOLTS Vgg -BASE TO EMITTER VOLTAGE - VOLTS Vg - BASE TO EMITTER VOLTAGE - VOLTS
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE VS. COLLECTOR CUTOFF CURRENT
VS. COLLECTOR CURRENT COLLECTOR CURRENT < VERSUS COLLECTOR VOLTAGE
-1.0 175 r o0
§ I+ 101g g Ic=101g E L]
b -09 > 150 -3 e =150°C
uw ' - =3
2 -08 w S 10
- 3 uw
3 -07 H -1.25 s
> g /4 £
§ -0s 7 Z 100 Te-59¢ // e o
] -05 / E __—-—"“r—f‘k— L S
2 « Te® 25" CL | =4
3 -04 , é -0.75 —’_:LJ—L"/ z 0.01 ——
3 T 128°Ch /A - T ¢ 2 T25°C
S-03 3  -0.50 C = <
5 i) 7 @ 0 3
w_ T = 25°CH o -
“-02 - ; g 0001
3 Tc=-55°C =-0.25 =
8.0 E 2
: il i :
) EY £0.0001 B
§ o1 o2 05 10 20 50 o1 02 05 10 20 50 8 20 -40 -60 -80  -100
> "

¢ - COLLECTO

Ccb - COLLECTOR TO BASE CAPACITANCE - pF

R CURRENT-AMPS

COLLECTOR TO BASE CAPACITANCE
VERSUS REVERSE BIAS VOLTAGE

TT
Ig=0

-
=3
$=3
o

o
(=3
=

200

100

50

20

10
-01-02 -05-10-20 -50 -10 -20 -50-100
Vcg-REVERSE BIAS VOLTAGE - VOLTS

I¢-COLLECTOR CURRENT-AMPS

GAIN BANDWIDTH

Vgg -~COLLECTOR VOLTAGE - VOLTS

PRODUCT

VERSUS COLLECTOR CURRENT

120
E
100
= s
- -‘\‘)99// \
5 , N\
3 &0 o P N
T LT 05—
z P ==
’é 60 NCE A\ N “500 \
z Sk
z w0l A
@
T A
=3 Z
© 20
&
0
001 002 005 01 02 05 10 20

I¢-COLLECTOR CURRENT-AMPS

14-39




FAIRCHILD TRANSISTORS 2N5003 < 2N5005
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o HIGH POWER - - 100 WATTS @ T =50°C, V. =40V

HIGH VOLTAGE -- 80V (MIN) LVg;o,

HIGH CURRENT SATURATION VOLTAGE - - 1.5 VOLTS (MAX) V(sat) @ 10 A
HIGH FREQUENCY - - 30 AND 40 MHz (MIN) f;

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

o ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED

o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

2N5006 - 2N5008
100 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

SEE 2N5007 ¢ 2N5009 FOR PNP COMPLEMENT

PHYSICAL DIMENSIONS
Similar to JEDEC (T0-61)

i

90°

213

170
ase
Lead No. 2

f

|
687

N

Emitter
Lead No. 1—

067
063

667

Collector
Lead No. 3

063
WAl Sl 115
Storage Temperature —65°C to +200°C - ;—h%l; -
Operating Junction Temperature —65°Cto +200°C 047 &
Lead Temperature (Soldering, 60 seconds time limit) +300°C o |
__L.325
Maximum Power Dissipation 29 = J—E‘—\Ljso
Total Dissipation at 50°C Case Temperature,V; = 40V 100 Watts o] o e
(See Maximum Permissible Power Curve and Note 4) (coaten) == *
Maximum Voltages and Current T
Vees Collector to Emitter Voltage 100 Volts Patage weght 2 141 gams
cEo Collector to Emitter Voltage (Note 2) 80 Volts
EBO Emitter to Base Voltage 6.0 Volts
lc Collector Current 10 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5006 2N5008
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sust) cﬁllector to Emitter Sustaining Voltage (Notes2and 3). 80 80 Volts Io=200mA 1I;=0
BVegs Collector to Emitter Breakdown Voltage 100 100 Volts Io=10mA Vgi=0
BVgzo Emitter to Base Breakdown Voltage 60 6.0 Volts I =0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 35 50 95 lc=100mA V. =50V
hee DC Pulse Current Gain (Note 3) 30 42 9% 70 108 200 - Ic=50A Ve =50V
hge(—55°C) DG Pulse Current Gain (Note 3) 12 18 35 51 lc=50A Vee =50V
hee DC Pulse Current Gain (Note 3) 20 33 45 91 lc=10A Vee =50V
hg, High Frequency Current Gain (f = 20 MHz) 15 205 20 238 lc =2.0A Vee =50V
Vie(sat) Pulsed Collector Saturation Voltage (Note 3) 055 0.9 055 09 - Volts Io=50A ly=05A
Vee(sat) Pulsed Collector Saturation Voltage (Note 3) 1.1 15 11 15 Volts Io=10A 1;=10A

Additional Electrical Characteristics on page 2
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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
Ve(sat) Pulsed Base Saturation Voltage (Note 3) 1.2 18 1.2 18 Volts 1. =5.0A l;=05A
Vge(sat) Pulsed Base Saturation Voltage (Note 3) 1.7 22 1.7 22  Volts I.=10A lg=10A
Vge(on) Pulsed Base Emitter “ON" Voltage (Note 3) 1.8 1.8 Volts I-=50A Vee =50V
lees Collector Cutoff Current 0.014 1.0 0014 10 4A Vee =60V . Vgie=0
leso Emitter Cutoff Current 1.0 - 1.0 xA lc=0 Vgg=5.0V
lcex(150°C)  Collector Reverse Current 500 500 wA Vee =60V V=20V
Cep Collector to Base Capacitance (f = 1.0 MHz) 235 275 235 275 pF lg=0 V=10V
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 = 300us; duty cycle = 19%.
(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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FAIRCHILD TRANSISTORS 2N5006  2N5008

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®
SATURATION REGION
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COLLECTOR CHARACTERISTICS*
SATURATION REGION
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FAIRCHILD TRANSISTORS 2N5006 - 2N5008

COLLECTOR CHARACTERISTICS®
ACTIVE REGION

TYPICAL ELECTRICAL CHARACTERISTICS
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COLLECTOR CHARACTERISTICS*®
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8.0

6.0

4.0

I - COLLECTOR CURRENT-AMPS

COLLECTOR CHARACTERISTICS®

0
0

ACTIVE REGION

T T 1 7
Tc :125°¢ IQQ“‘:—“QG‘ (S >
o
754 1?@ s
// o :‘)ﬁ/(/
// —aomh —]
2 | ——"Tz0mA_| ——
é;/// 20mA | | L
—"]
7/
p 10mA
I=0
5,
2.0 4.0 6.0 8.0 10

Vcg-COLLECTOR TO EMITTER VOLTAGE - VOLTS

SWITCHING TIMES
VERSUS COLLECTOR CURRENT
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% 05 e
"
w
=
= t |
2 //
z ol
2 L t
%005 -
Y4
= 1 T
0.01
0 20 40 6.0 80 10

1¢-COLLECTOR CURRENT-AMPS
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ISOLATED COLLECTOR PACKAGE
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
Storage Temperature

Operating Junction Temperature

o HIGH POWER . ...............
o HIGH VOLTAGE . . . ... .......... —80 V (MIN) LVegq

* HIGH CURRENT SATURATION VOLTAGE . . . —15 V (MAX) V g,y AT 10 A
o HIGH FREQUENCY . ............. 30 AND 40 MHz (MIN) f,

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

L]

L]

100 WATTS AT T¢ = 50°C, Vo, = —40V

NO ISOLATING HARDWARE REQUIRED

- 2N5007 - 2N5009
100 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5006 » 2N5008 FOR NPN COMPLEMENT

—65°C to 4-200°C
—65°C to +200°C

EMITTER :
Lead No. 1~

Co a5
34071

1~ 610 pia o

PHYSICAL DIMENSIONS
Similar to JEDEC (TO-61)

BASE
--Lead No 2

N
COLLECTOR

- ~lLead No 3

Lead Temperature (Soldering, 60 seconds time limit) +300°C ue T T 115
Maximum Power Dissipation e }% e

Total Dissipation at 50°C Case Temperature, Vo = —40 V 100 Watts o g

(See Maximum Permissible Power Curve and Note 4) Lg‘gg

Maximum Voltages and Current e Y

Vegs Collector to Emitter Voltage —100 Volts 220 % oo |00 ios

Veeo Collector to Emitter Voltage (Note 2) —80 Volts Lo =] ™ 422

Veso Emitter to Base Voltage —5.5 Volts '

e Collector Current 10 Amps T Al oo secoaty s o cose

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5007 2N5009

SYMBOL CHARACTERISTIC MIN.  MAX.  MIN. - MAX UNITS TEST CONDITIONS
vCEO[sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) —80 —80 Volts - lc=200mA 1;=0
BVcgs Collector to Emitter Breakdown Voltage —100 —100 Volts lc=10mA V=0
BVo Emitter to Base Breakdown Voltage —55 —55 Volts le=0 le = 1.0 mA
hee DC Pulse Current Gain (Note 3) 20 50 le=100mA V. =50V
hee DC Pulse Current Gain (Note 3) 30 90 70 200 lc =50A Veg =—5.0V
hee(—55°C) DC Pulse Current Gain (Note 3) 12 35 lc=150A Veg = =50V
hee DC Pulse Current Gain (Note 3) 20 45 lc =10A Ve =—5.0V
he, High Frequency Current Gain (f = 20 MHz) 1.5 2.0 lc =2.0A Vee = —5.0V
Vegsat) Pulsed Collector Saturation Voltage (Note 3) -0.9 -0.9 Volts lc=50A ly=05A
Vek sat) Pulsed Collector Saturation Voltage (Note 3) —15 —15 Volts lc =10A l;=10A

Additional Electrical Characteristics on page 2
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FAIRCHILD TRANSISTORS 2N5007 - 2N5009
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5007 2N5009

SYMBOL CHARACTERISTIC MIN.  MAX.  MIN.  MAX. UNITS TEST CONDITIONS
Veesat) Pulsed Base Saturation Voltage (Note 3) —1.8 -18 Volts lc=50A lg=05A
Vat(sat) Pulsed Base Saturation Voltage (Note 3) —-22 —-22 Volts lc=10A lg=10A
VeE(on) Pulsed Base Emitter “ON"" Voltage (Note 3) —-18 —1.8 Volts lc=5.0A Veg = —5.0V
lces Collector Cutoff Current 1.0 1.0 “A Vee=—60V Vg =0

leso Emitter Cutoff Current 1.0 1.0 ) lc=0 Vgg=—4.0V
lcex(150°C) Collector Reverse Current 500 500 HA Veg=—60V Vg =-20V
Cep Collector to Base Capacitance (f = 1.0 MHz) 500 500 pF =0 Veg = —10V

" P
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 us; duty cycle = 19%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.

MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
140 T |
NOTE 4 —
120 Tc=25°C 20
T¢=50°C
100 50
@ S
5 % 5
- ]
= o Tc=T75°C N w
- 4 ~J =3
S g0 @ 80 P
—_ [ <
a 7] ]
& ~ I T, =100°C &
a & c” s
a a w
« 60—3 M0 w
> x b
2 < Te=125°C S
a. _; '
Y g
Q.
40 140
Tc=150°C
20 Te=175°C 170
0 200
0 -10 -20 -30 -40 -50 -60 -70 -80 -90
Vcg - COLLECTOR TO EMITTER VOLTAGE-VOLTS
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2N5083 - 2N5084 - 2N5085
35 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

e HIGH VOLTAGE . . . .. 150 AND 120 VOLT (MIN) BV, 80 AND 60 VOLT (MIN) LV
*LOW Vegyyy « v o - - - 1.0 VOLT (MAX) AT I = 10A,I; =20A ~ PHYSICAL DIMENSIONS
o HIGH SPEED . . . ... MAX. t_, OF 350 ns AND t_,, OF 650 ns AT I = 5.0 A, I; = 0.5 A {in accordance with JEDEC TO-59 outline}
e HIGH FREQUENCY . . . f; = 50 AND 80 MHz (MIN)
e LOW LEAKAGE ... .. MAX. I¢s OF 100 1A AT 150°C AS A RESULT OF e
PLANAR CONSTRUCTION goc/‘i
NS Y .437
Emitter &2 JH{J a2
ABSOLUTE MAXIMUM RATINGS (Note 1) Lead No. 1 \ L 090 l
215
Maximum Temperatures 38018 Goltector,
Storage Temperature Range —65°C to +200°C '3‘555 437
Operating Junction Temperature +200°C 1040 4 j——'
Lead Temperature (Soldering, 60 second time limit) +300°C 3 Leaps %65 oua ﬁﬁ é%g L
Maximum Power Dissipation (Notes 2 and 3) e ‘ igég 570
Total Dissipation at 25°C Case Temperature 35 Watts - T —
2N5083 T =| 4
Maximum Voltages and Currents 2N5084 2N5085 A ) % :
Veso Collector to Base Voltage 120 Volts 150 Volts NOTES: AN simensions 1o nches
Vero Collector to Emitter Voltage (Note 4) €0 Volts 80 Volts Al leads electrically solated from case
Veso Emitter to Base Voltage 6.0 Volts 6.0 Volts Fackage weight is 6.4 grams
le Collector Current 10 Amps 10 Amps
Ig Base Current 2.0 Amps 2.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL  CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
BVces Collector to Emitter 2N5083 2
Breakdown Voltage 2nsoss § 120 Volts le=10mA  Vpe=0
2N5085 150 Volts lc=10mA Vge =0
Veeopsus)  Collector to Emitter 2N5083 }
Sustaining Voltage 2N5084 60 Volts lc=50mA lg=0
(Notes 4 and 5) 2N5085 80 Volts lc =50mA lg=
BVizo Emitter to Base Voltage 6.0 Volts lce=0 le=10mA
lees Collector Reverse Current 2N5083 %
IN5084 0.001 1.0 #A Ve =60V Ve =
2N5085 0.001 1.0 #A Veg =100V Ve =0
leso Emitter Reverse Current 0.002 1.0 #A lc=0 Vi =4.0V
hee D.C. Pulse Current Gain 2N5084 100 150 300 lc=20A Vep =20V
(Note 5) 2N5083 t
2N5085 40 75 120 lc=20A Vg =20V
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) 0.8 1.0 Volts Ic=10A lg=20A
Veegsat) Pulsed Base Saturation Voltage (Note 5) 1.15 1.8 Volts lc=10A Iy =20A
Veegsat) Pulsed Collector Saturation Voltage (Note 5) 0.35 0.5 Volts lc =50A lg=05A
Vaesat) Pulsed Base Saturation Voltage (Note 5) 1.0 13 Volts lc=5.0A lg=05A
Cep Collector to Base Capacitance 45 80 pF le=0 Vg =10V
Cep Emitter to Base Capacitance 330 500 pF Ile=0 Vig =05V
Notes on Page 2 Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process.
HaRneuEmmRe e
oo ]
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS 2N5083 - 2N5084 - 2N5085

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

SYMBOL  CHARACTERISTICS MIN.  TYP.  MAX. UNITS TEST CONDITIONS
ty Delay Time (Note 6) 20 50 ns Ic=50A Ig, =05A
t, Rise Time (Note 6) 160 300 ns Ic =5.0A Iy, =05A
t, Storage Time (Note 6) 180 350 ns Ic="50A I;, =05A
lg, =—05A
t; Fall Time (Note 6) 120 300 ns Ic=50A I, =05A
Iy, = —0.5A
he, High Frequency Current 2N5084 4.0 6.0 lc =05A Ve =50V
Gain (f = 20 MHz) 2N5083
IN5085 % 25 6.0 lc=05A Ve =50V
hee(—55°C) D.C. Pulse Current Gain 2N5084 35 75 lc =20A Vep =20V
(Note 5) 2N5083
| IN5085 % 15 40 lc=20A Veg =20V
Ices(150°C) Collector Reverse Current 2N5083 % 20 100 A Ve = 60V Vie=0
g:ggg; 3.0 100 LA Vep =100V Vge =0
MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION
35 ’ y
S(tc- 25°c\
i \
_0
0re -
£| T - 50 c\ \
&
: \
% —
= Tg =757 | \\
=
1]
: \\
S 2
—_ = 0
£ T = 100°C \ \\
7]
2 \\
g Pl mc Q
3 ¢ \\k\
e 10 \\\'%
a ——t D N s s e e
T = 150°C \\.E\.’:\:‘ct\..
P— A
5
Te = 175°C o
S 28 g
T 1 212 s
TC = 200°C NN ~
0
0 10 20 30 Q0 50 60 70 80 90 100

NOTES:

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

Vg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

(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.
(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 us; duty cycle = 1%.
(6) Test conditions are given in the switching circuit.

14-46




FAIRCHILD TRANSISTORS 2N5083 - 2N5084 + 2N5085

TYPICAL ELECTRICAL CHARACTERISTICS
2N5083 « 2N5085

COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS®* COLLECTOR CHARACTERISTICS®
ACTIVE REGION - ACTIVE REGION ACTIVE REGION
1.0 . 1.0 1.0 ,
[ Tg = -55°C Te = 2°C a5mb Te - 125°C
4 .
T T Db
/ .00
(e
o 0.8 HAs 0.8 A » 0.8 T
E )b L | £ 3508
o bt : o gmb : 3 omA
S 06 > £ o0s ' 2 06 ff—r—
% § /Aw % 2.5mA
g st s | g, 20m
S 04 S 04 OmA; G0
3 _— 3 I 2 15mA
o 6.0mA T o
7 [ 6.0n2— < 2.0mA 7
0.2 : 4,0mA 0.2 L2 Lonk
2.0mA 1gm| o.5mAl
1g " 0 1g =0 1g "0
0 I B 0 B 0 B
0 2 ) 0 £ 0 ) 0 0 80 0 2 © ) 8
Vg - COLLECTOR TO EMITTER VOLTAGE - VOLTS Vi - COLLECTOR - EMITIER VOLTAGE - VOLTS Vg - COLLECTOR - EMITIER VOLTAGE - VOLTS
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS®
SATURATION REGION SATURATION REGION . SATURATION REGION
Te =55 - — 5| | T Te - 125°C e A
— — — 300m
» 8.0 5/":“// — 8.0 /’:ﬁﬁ—'———— o 80 L 60mA
H [ 4T swmA_|——T"1 g T womA || — £ , ,_,’—-—mm
— " — '
£ ol | [ e £ ] aonr | | 5 T T |
S 6 ——— g 60 S 60 i
3 f LT ] o0mA_| L g A
P 200MA_{ "1 P L —— = L .
§ 4.0 r _____—-,_r' § .0 L . — 100mA —— g 4.0 //
3 100mA e — 3 e o g8
=3 o =]
> L1 . 'o ,
=20 / 220 l =20
\ 150 Ig= . 1570
0.4 0.8 1.2 L6 2.0 0 0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 16 2.0
Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS®
ACTIVE REGION ACTIVE REGION o ACTIVE REGION
1.0 1.0 . T
b~ Te =5 ) T B¢ IS Te - 1s°C
I P -
08 o 0s /'5/ osl | o
T H < H—atnk :
f |~ I f 1‘0“\’\
£os oot 2 06 //!’ g 0s
§ g 10‘5\5", g’ | 1.5mA
= 6.0mA & g |
B a1 2 04 Eoa /[
2 E| 2 Ok ] El 1,0mA
8 f—p—sm 8 = s :
0.2 = 0.2 .0mA - =02 0.5mA.
72.0mA P ——
T
L l 1g=0 \ | 15-0 . 1g=0
0 2 0 60 80 0 2 0 60 80 0 8
Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Ve - COLLECTOR - EMITTER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER 'VOLTAGE - VOLTS
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS*
SATURATION REGION SATURATION REGION 0 SATURATION REGION
10 —— T
Tor 5 A 1 Te-25°C ///: ﬁ/“}lg// To- 17 —] 1]
/ /}5‘”‘“’\ [ // m«\k |t L1 m, {1
o 80 s = ok o 80 S X o 80 T soma
. T — £ —
: L e S - .
: ) — )
Z 60 ' ol ﬂmT £ 6o /- /mim’/ ) P 200t
e O MA_L——t e O L —1 e //.
£} /- T | 3 J0mA 3 f/ 100mA
: —TT. R AR Ry ai=
) = - 100mA, g a0 — g 40
s = 3 : LA
o 2.0 / £ 2.0 [ =20 /
1570 1g=0 Ig=0
0 0 0
0 0.4 0.8 1.2 L6 2.0 0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 1.6 2.0
Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Ve - COLLECTOR - EMITTER VOLTAGE - VOLTS

*Single family characteristics on Transistor Curve Tracer
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FAIRCHILD TRANSISTORS 2N5083 - 2N5084 - 2N5085

COLLECTOR SATURATION
VOLTAGE VERSUS
PULSED COLLECTOR CURRENT

" 0.6 ™
1c=101
g (4 B
0.5
¢
g
2 04
g
5 |
§ 0.3 -\"’}b
g
g &
g 0.2 'y
8 -5 C}%{;"
501 I ,/ <4
3 4
3 |
0 -
0.01 0.05 0.1 05 1.0 5.0

I - COLLECTOR CURRENT - AMPS

COLLECTOR TO BASE
CAPACITANCE VERSUS

8

REVERSE BIAS VOLTAGE
T

g0

13
1

8

Cep - COLLECTOR TO BASE CAPACITANCE - oF
8

o
o

20 L) 60 80

Vg - COLLECTOR-BASE VOLTAGE - VOLTS

2N5083 - 2N5085

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

315

g

i - DC PULSE CURRENT GAIN
g

g

0
0.0

Veg - 2.0V
v 2158 ]
L
N
\
\
T B¢
“H
To = 55°C
1 [ 1
0.05 0.1 05 1.0 50 10

I¢ - COLLECTOR CURRENT - AMPS

SWITCHING TIMES VERSUS
COLLECTOR CURRENT

1000 ~ rr
~ | Voc, 200
500 — 1o "101g, " 101G,
] N
2 IhNIVA
g 100 Y 4>< '
g /| \
Z . N 0
& ]
» Y
\,\
1

0.1

0.5 L0 5.0 10
i - COLLECTOR CURRENT - AMPS

TYPICAL ELECTRICAL CHARACTERISTICS

Vge(sat) - BASE SATURATION VOLTAGE - VOLTS

heg - DC PULSE CURRENT GAIN

Cep - EMITTER TO BASE CAPACITANCE - pF

2.0

BASE SATURATION VOLTAGE
VERSUS ‘

1g-101g

PULSED COLLECTOR CURRENT

0.8

0
0.01

' A
. 5 1
1. 55°C LT 41
| C et
T. = 5°C 41 //
5
- ! B
1158
0.05 0.1 05 1.0 5.0 10

I - COLLECTOR CURRENT - AMPS

EMITTER TO BASE
CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE

400 T
=0
AN
300
N
\\
200 \\\

g

0

1.0 2.0 3.0 4.0 5.0 6.0
Vgg - EMITIER - BASE VOLTAGE - VOLTS

2N5084

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

315 T —
5% Vg 2.0V
12 SN e
1
300 A\
%8 \
20 ¢ \
A
100
o 35C \
——/ E
-
0.01 0.05 0.1 05 1.0 5.0 10

1¢ = COLLECTOR CURRENT - AMPS

GAIN BANDWIDTH PRODUCT

VERSUS
COLLECTOR CURRENT
PR
T - °C
£ w <
g -
Ew <
z L q
‘g 80 A
S Wl
5
l‘- 40 /
0
0.01 0.5 0.1 05 L0

n
8
=

Iggo - COLLECIOR CUTOFF CURRENI - nA

5.0

1.0
0.5

I - COLLECTOR CURRENT - AMPS

I = COLLECTOR CURRENT - AMPS

COLLECTOR CUTOFF CURRENT
VERSUS
AMBIENT TEMPERATURE

Bl

Vep =60V

cB /

,
pd
v
/|
//

T
’ 0 50 100 150 200

Tp - AMBIENT TEMPERATURE - °C

COLLECTOR CURRENT VERSUS
BASE EMITTER VOLTAGE

—
Veg =20V

y.
Z1 7

/Y

—.

oo |
I~

Ta=
C = 125°¢
T ——
—

=

T~

|

0 0.4 0.8 1.2 1.6 2.0
Vpg - BASE - EMITTER VOLTAGE - VOLTS

SWITCHING TIME TEST CIRCUIT

PW =10 gs
Rise Time = 20 ns
Duty Cycle = 1%

-4.0v

+20V

OUTPUT

To sampling scope
Input Impedance = 10 Meg Q
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2N5147 - 2N5149
6 WATT PNP POWER TRANSISTORS

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

e HGHPOWER . . . .. ............ 6 WATTS AT To = 50°C, Ve = —40V
® HIGH VOLTAGE . . . ............. —80 V (MIN) LV PHYSICAL ?IMEI}:"SIONS
* HIGH CURRENT SATURATION VOLTAGE . . . —0.85V (MAX) V) AT Ic = 2.0A JEDEC (T0-38) outline
e HIGH FREQUENCY . ............. 50 AND 60 MHz (MIN) f; 370 o
e BETA GUARANTEED AT 3 POINTS . . . . .. 50 mA, 1.0A AND 2.0A 30 | 3is o —
o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS ‘
# G
ABSOLUTE MAXIMUM RATINGS (Note 1) ﬁle:;i:sT i .
Maximum Temperatures 3LEADS—"| ‘o.sme.
Storage Temperature —65°C to 4+-200°C o [I (] ﬂ {
Operating Junction Temperature —65°C to +200°C )
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation
Total Dissipation at 50°C Case Temperature, Vo = —40 V 6.0 Watts
at 25°C Ambient Temperature 1.0 Watt
(See Maximum Permissible Power Curve and Note 4) )
Maxi v It g d c t \//L -COLLECTOR
aximum Voltages and Curren
Vers Collector to Emitter Voltage —100 Volts S 029
Vero Collector to Emitter Voltage (Note 2) —80 Volts NOTES: =
Viso Emitter to Base Voltage —5.5 Volts B et o,
lc Collector Current ’ 2.0 Amps Lead No. 3 internally connected to case.

Package weight is 1.23 grams.

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

2N5147 2N5149
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 2 &3) —80 —80 Volts Io=100mA [I;=0
BVces Collector to Emitter Breakdown Voltage —100 —100 Volts ~ Ic=10mA Vg =0
BVizo Emitter to Base Breakdown Voltage —5.5 - =55 Volts I =0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 39 50 8 Ic=50mA Vg =-—50V
hee DC Pulse Current Gain (Note 3) 30 40 9 70 8 200 lc=10A Vg ==—5.0V
heg(—55°C)  DC Pulse Current Gain (Note 3) 15 24 35 52 lc=10A Ve =—5.0V
hee DC Pulse Current Gain (Note 3) 15 28 30 50 lc=20A Vee ==5.0V
hg, High Frequency Current Gain (f = 20 MHz) 25 48 30 61 Ic=02A Vop =—5.0V
Veesat) Pulsed Collector Saturation Voltage (Notes 3 & 5) —0.38 —0.46 —038 —0.46 Volts I-=10A. . I[;=01A
Vee(sat) Pulsed Collector Saturation Voltage (Notes 3 & 5) —0.73 —0.85 —0.73 —0.85 Volts I.=20A lp=02A
Additional Electrical Characteristics on page 2 Notes on page 2. *Planar is a patented Fairchild process.
FAIRCHILD
‘ SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, ‘(415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

14-49



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
ViE(sat) Pulsed Base Saturation Voltage.(Notes 3 and 5) —0.96 —1.2 —0.96 —1.2 Volts I.=1.0A lg=0.1A
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) —1.28 —1.5 —128 —15 Volts I.=20A lg=02A
Veon) Pulsed Base Emitter “ON"’ Voltage (Notes 3 and 5) —15 —=15 Volts |.=20A Veg =—5.0V
lces Collector Cutoff Current 002 1.0 002 1.0 A Veg=—60V  Vgie=0
lego Emitter Cutoff Current 1.0 1.0 wA le=0 Vg = —4.0V
lcex(150°C) Collector Reverse Current 500 500 wA Veg=—60V Vg =—-20V
Cep Collector to Base Capacitance 46 120 46 120 pF lg=0 Vg =—10V
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 us; duty cycle = 1%.
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction to ambient thermal resistant is 175°C/Watt.
(8) Vgg(on) and saturation voltages measured 14" from header.
MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
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FAIRCHILD TRANSISTORS 2N5147 « 2N5149

VE (sat) —COLLECTOR SATURATION VOLTAGE —VOLTS

I - COLLECTOR CURRENT-AMPS
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TYPICAL ELECTRICAL CHARACTERISTICS
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*Single Family Characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N5147 « 2N5149

COLLECTOR CHARACTERISTICS®
ACTIVE REGION
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TYPICAL ELECTRICAL CHARACTERISTICS
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*Single Family Characteristics on Transistor Curve Tracer.
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2N5148 - 2N5150
6 WATT NPN POWER TRANSISTORS

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

| HIGH POWER ...... feeeaen « . 6.0 WATTS AT T = 50°C, Vo =40V
e HIGH VOLTAGE . . . . ............ 80 V (MIN) LVgo PHYSICAL . DIMENSIONS
* HIGH CURRENT SATURATION VOLTAGE . . . 0.85V (MAX) Vg, AT 2.0 A JEDEC (T0-39) outline
o HIGH FREQUENCY ............ . . 50 AND 60 MHz (MIN) f; 0o |+
o BETA GUARANTEED AT 3 POINTS . . . . .. 50 mA, 1.0AAND 20A =31 O T
o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 128 2
ABSOLUTE MAXIMUM RATINGS (Note 1) e X
Maximum Temperatures ?ogg*;j/u [] [Lo_sli'"
Storage Temperature —65°C to +-200°C 016 7
Operating Junction Temperature —65°C to +-200°C
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Note 4) EMITTER
Total Dissipation at 50°C Case Temperature, V.. =40V 6.0 Watts
at 25°C Ambient Temperature 1.0 Watt t
4 N COLLECTOR
Maximum Voltages and Current ‘gazg\*_/g
Vers Collector to Emitter Voltage 100 Volts NoTES mnamensons mcves
Vero Collector to Emitter Voltage (Note 2) 80 Volts Lead No.3 nternaly connected tocase
Veiso Emitter to Base Voltage 6.0 Volts
le Collector Current 2.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N5148 2N5150
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeogsus) Collector to Emitter Sustaining Voltage (Notes2and 3) 80 80 Volts Ic=100mA I;=0
BV Collector to Emitter Breakdown Voltage 100 100 Volts Io=10mA Vgi=0
BVgo Emitter to Base Breakdown Voltage 6.0 6.0 Volts Ic=0 lg=1.0mA
hee DC Pulse Current Gain (Note 3) 20 64 50 120 lc=50mA V=50V
hee DC Pulse Current Gain (Note 3) 30 63 9 70 110 200 Ilc=10A V=50V
hge(—55°C) DC Pulse Current Gain (Note 3) 15 45 35 63 lc=10A V=50V
hee DC Pulse Current Gain (Note 3) 15 33 30 56 lc=20A V=50V
hg, High Frequency Current Gain (f = 20 MHz) 25 38 30 43 lc=02A V=50V
Vergsat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 038 046 038 046 Volts I-=10A [;=01A
Veg(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 0.75 0.85 075 085 Volts Ic=20A I;=02A
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
Notes on page 2
Gy
FAIRCHILD
e
’ 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 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
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 098 12 098 12 Volts I-=10A Ig=01A
Ve(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 130 15 130 15 \Voits I-=20A lg=02A
Vge(on) Pulsed Base Emitter “ON" Voltage (Notes 3 and 5) 15 1.5 Volts Ilc=20A Ve =5.0V
lces Collector Cutoff Current 002 1.0 002 1.0 A Veg =60V Vpe=0
leso Emitter Cutoff Current 1.0 1.0 wA lc=0 Vgg =50V
leex(+150°C)  Collector Reverse Current 500 500 xA V=60V Vg =20V
Ceb Collector to Base Capacitance 30 70 30 70 pF lg=0 Vg =10V
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 = 300us; duty cycle = 1%.
(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 per-

missible power under pulsed or reversed biased operating conditions.
(5) Vse(on) and saturation voltages measured 14" 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

5

COLLECTOR CHARACTERISTICS®
SATURATION REGION
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TYPICAL ELECTRICAL CHARACTERISTICS
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2N5150
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2N5151 - 2N5153
10 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5152 ¢ 2N5154 FOR NPN COMPLEMENT

e HIGHPOWER . . . ..........uuu 10 WATTS AT T, = 50°C, Ve = —40V
o HIGH VOLTAGE . . . ........... « . — 80V (MIN) LV
o HIGH CURRENT SATURATION VOLTAGE . . . — 1.5V (MAX) Vg, AT5.0A P"Yﬂca/g-mgmiuglom
e HIGH FREQUENCY . ............. 60 AND 70 MHz (MIN) f, JEDEC (T0-39) outline
o BETA GUARANTEED AT 3 POINTS . . . ... 50 mA, 2.5A AND 5.0A 37 o [+—555
o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS ’ [~ 3150 —]
%9 §1i°
ABSOLUTE MAXIMUM RATINGS (Note 1) Seating— |
Plane
Maximum Temperatures T T
Storage Temperature —65°C to +-200°C i,ﬁﬁ‘;i “ u n:l':'"
Operating Junction Temperature —65°C to 4-200°C o016 7
Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Note 4)
Total Dissipation at 50°C Case Temperature, Vo = —40V 10 Watts
(See Maximum Permissible Power Curve)
Total Dissipation at 25°C Ambient Temperature 1.0 Watt
Maximum Voltages and Current COLLECTOR
Vees Collector to Emitter Voltage —100 Volts
Vero Collector to Emitter Voltage (Note 2) —80 Volts hoTes: gmerson s
Veso Emitter to Base Voltage —5.5 Volts Faoge oo 125 grams €
Ic Collector Current 5.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N5151 2N5153
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeosus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) —80 —80 Voits Ic=100mA 1;=0
BV Collector to Emitter Breakdown Volage —100 —100 Volts Ic=1.0mA Vgi:=0
BVgzo Emitter to Base Breakdown Voltage —5.5 —5.5 Voits =0 lg=1.0mA
hee DC Pulse Current Gain (Note 3) 20 52 50 133 lc=5mR Vg =-50V
hee DC Pulse Current Gain (Note 3) 30 5 9% 70 114 200 Ic=25A Vg =—50V
he(—55°C)  DC Pulse Current Gain (Note 3) 15 32 3% 90 lc=25A Vee = —5.0V
hee DC Pulse Current Gain (Note 3) 20 38 0 77 Ilc=50A Vg =—5.0V
by, High Frequency Current Gain (f = 20 MHz) 30 405 35 4385 Ic=05A Ve =—50V
Vekgsat) Pulsed Collector Saturation Voitage (Notes 3 and 5) —0.45 —0.75 —045 —0.75 Volts |- =25A lg=025A
Ver(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) —09 —15 —09 —15 Voits I-=50A Ig=05A

Additional Electrical Characteristics on page 2

*Planar is a patented Fairchild process.
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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) —11 —145 —11 —145  Volts I.=25A lg= 0.25A
Vaegsat) Pulsed Base Saturation Voltage (Notes 3 and 5) —1.55 —2.2 —1.55 —22 Volts I =50A lg=05A
Vee(on) Pulsed Base Emitter “On” Voltage (Notes 3 and 5) —1.45 —145  Volts I.=25A Ve =—50V
lces Collector Cutoff Current 0.006 1.0 0.006 1.0 MR Vg =—60V Vg =0
leso Emitter Cutoff Current 1.0 1.0 ¢A lc=0 Vge = 4.0V
lcex(150°C)  Collector Reverse Current 500 500 sA Vep =—60V Vg =20V
Cep Collector to Base Capacitance 170 250 170 250 pF le=0 Veg = —10V

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 us; duty cycle = 1%. .

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to
power under pulsed or reversed biased operating conditions.

b

t thermal resist: is 175°C/Watt. Contact factory for maximum permissible

(5) Vee(on) and saturation voltages d 14" from header.
MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION
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FAIRCHILD TRANSISTORS 2N5151 « 2N5153
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COLLECTOR CHARACTERISTICS®
SATURATION REGION
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TYPICAL ELECTRICAL CHARACTERISTICS
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*Single Family Characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N5151 - 2N5153

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS®
SATURATION REGION

5.0 s TS T ]
T‘Al 55 °\s,°“‘ 160 mA
g a0l | [ ot~
%"0 =~ 120mh ||
; —T 1 |
g 100 m.
30 !
3 80 mA
x |
= 60 mA
§ 20
3 40 mA
S
©1.0
= 20 mA
1
T
1g=0
° 8
0 20 -40 -60 -80 -0

Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

w » o
o o

o

n

I¢ -COLLECTOR CURRENT-AMPS
o

o

[

0

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

2N5151

COLLECTOR CHARACTERISTICS®
SATURATION REGION

/\g,}«m

—
Ta=25°C

ioo=2]
| /

- —
e
70mA
60 mA
50 mA
40 mA

UN
30mA
20 ‘mA

r’

/a

LA AN

TRELRA

e
|t

10 llllA
1g:0
-20 -40 -6.0 -80 -10
Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

5.0

P
o

v
o

[N

- COLLECTOR CURRENT-AMPS
o

o

Ic

(]

COLLECTOR CHARACTERISTICS®
SATURATION REGION

o]

7

»

<
W <

—
Ta=125°C

A
2

=<

/

-
O)|
\\’
>

AN

sond
50 mA
mA

ot

NN\
|

5

N

[
(=3
31
>

_

>
=3
3

>

=]
3
x

AN

(=]

1
0 -20 -4.0 -6.0 -80 -10
VcE - COLLECTOR TO EMITTER VOLTAGE -VOLTS

SWITCHING TIMES VERSUS
COLLECTOR CURRENT

100 T T TT 1000 T T T
VCe =-5.0V Veg =-10V L
Igy=1g2*=
2 500 81 .BZ_E
g 80 Ta=25°C
o
s =128 C g \\
£ o0 1 g 2% s
«
3 [ Tz25°C z . e
§ — [ \\ g 00 ‘/-r
o H
2 90 Ta=-55'C B s \ L1
© 4+ 5
S 3 >
i
L:-" 20 2 — ';:"‘
—]
—
i
0 10
001 002 005 01 02 05 10 20 50 0 1.0 20 30 40 5.0

I¢-COLLECTOR CURRENT-AMPS

I¢ - COLLECTOR CURRENT-AMPS

o
o

P
o

o
=

~

I¢-COLLECTOR CURRENT-AMPS
°

o

[

COLLECTOR CHARACTERISTICS®
SATURATION REGION

105
ond
[som2—
40 mA

T T
Ta=-55°C

|
|

T

30mA

20 mA
I

I
10 mA

o -20
VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS

5.0

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

2N5153

COLLECTOR CHARACTERISTICS®
SATURATION REGION

T .l | }I
Ta=25°C Pags) 1
1 o
1 13
a4.0 40 ™
3 e
= i 30mA:
30 7 T —25mA
& /s T
3 & —T 0 mA
(-3 s |
o 1
E 20 A Ve 15 mA
_5" 0mA
S
200 .0 mA
0 Ia'()I
[ -20 -40 -6.0 -80 -10

Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

5.0

COLLECTOR CHARACTERISTICS®
SATURATION REGION

J

Tar125%C oS% @r“}%“/
20
§’4.0 v 4/ 55\\\: ]
o
3 A 3:@ L
230 - 2% b =]
g L~ L~ 20
§ 7 [~ B mA
©2.0
g L1 omA_| L —
S |
S // 5.0mA
©10
/
1g=0
0 | |le=
0 -20 -40 -6.0 -80 -10

Vcg - COLLECTOR TO EMITTER VOLTAGE - VOLTS

SWITCHING TIMES VERSUS
COLLECTOR CURRENT

200 ——T—TT 1000 —T—
] [ [ VCE =-5.0V Veg=-10V
I
| r2gec 500 Igy*Igp= % |
=z TA=125°C N 4 o 1O
3'60—1— =1 ~<'s Ta=25°C
= Tp=25°C N H ]
= O N I~
I I N &200
E120 i E |
o o -
w Ta=-85°C 2100
et =
380 N z ]
AN
g N F 50 N
- [ N i —
o 20
\ '
9 10 \d\\-
001 002 005 01 02 05 10 20 50 0 10 20 30 40 50
1¢ - COLLECTOR CURRENT-AMPS I¢ - COLLECTOR CURRENT-AMPS

*Single Family Characteristics on Transistor Curve Tracer.
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2N5152 - 2N5154
10 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

o HIGH POWER ............. . . . 10 WATTS AT T = 50°C, Vg; = 40 V
o HIGH VOLTAGE . . .. ...... Cee e 80V (MIN) Woeo

« HIGH CURRENT SATURATION VOLTAGE . . . 15 V (MAX) Vg, AT 5.0 A P L MENSIONS
o HIGH FREQUENCY . ... .. el 60 AND 70 MHz (MIN) f, JEDEC (1039) outine

« BETA GUARANTEED AT 3 POINTS . . . . . . 50 mA, 2.5 A AND 5.0 A Foou

o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS

ABSOLUTE MAXIMUM RATINGS (Note 1)

SEE 2N5151 » 2N5153 FOR PNP COMPLEMENT

125 260
:009 ‘240

Seating

Maximum Temperatures Pane —F 1
’ 3LEADS—"| 0.5 MIN.

Storage Temperature —65°C to +-200°C w1 ] 0L

Operating Junction Temperature —65°C to +200°C

Lead Temperature (Soldering, 60 second time limit) +300°C
Maximum Power Dissipation (Note 4)

Total Dissipation at 50°C Case Temperature, Vo = 40V 10 Watts

(See Maximum Permissible Power Curve)

Total Dissipation at 25°C Ambient Temperature 1.0 Watt
Maximum Voltages and Current Colector

Vees Collector to Emitter Voltage 100 Volts

Veeo Collector to Emitter Voltage (Note 2) 80 Volts T o,

Veso Emitter to Base Voltage 6.0 Volts Packsge weightis 1.23 grams

lc Collector Current 5.0 Amps

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N5152 2N5154

SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Vero(sus) Collector to Emitter Sustaining Voltage (Notes2and3) 80 80 Voits §c=100mA I;=0
BVces Collector to Emitter Breakdown Voltage 100 100 Voits Ic=10mA Vgp=0
BVgzo Emitter to Base Breakdown Voltage 6.0 6.0 Voits Ic=0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 46 50 100 Ilc=50mA V=50V
hee DC Pulse Current Gain (Note 3) 30 64 9 70 114 200 Ilc=25RA V=50V
hge(—55°C) DC Pulse Current Gain (Note 3) 15 26 35 50 lc=25A V=50V
hee DC Pulse Current Gain (Note 3) 20 53 40 65 lc=50A V=50V
h, High Frequency Current Gain (f = 20 MHz) 30 34 35 44 Ic=05AR V=50V
Veesat) Pulsed Collector Saturation Voltage (Notes 3 and 5) 043 0.75 043 075 Volts Ic=25A [I;=025A
Ver(at Pulsed Collector Saturation Voltage (Notes 3 and 5) 085 15 085 15 Volts I.=50A [;=05A

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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FAIRCHILD TRANSISTORS 2N5152 - 2N5154
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) )
' 2N5152 2N5154 ‘
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
VaE(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 145 116 145 Volts I.=25A lg=025A
Vie(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 22 152 22 Voits I-=50A lg=05A
Vge(on) Pulsed Base Emitter “ON" Voltage (Notes 3 and 5) 1.45 145 Volts Ic=25A V=50V~
lces Collector Cutoff Current 1.0 0.007 1.0 #A Vg =60V Vge=0
leso Emitter Cutoff Current 1.0 10 wA lc=0 Vg =50V
lcex(4-150°C)  Collector Reverse Current 500 500 A Voe=60V Vg =20V
Cev Collector to Base Capacitance 250 80 250 pF lg=0 Vg =10V
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 = 300us; duty cycle = 1%.

(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 permissibie

power under pulsed or reversed biased operating conditions.

(5) Vse(on) and

4 It:

d %" from header.

Pp — POWER DISSIPATION — WATTS
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FAIRCHILD TRANSISTORS 2N5152 - 2N5154

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS®
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*Single Family Characteristics on Transistor Curve Tracer.

14-63




FAIRCHILD TRANSISTORS 2N5152 - 2N5154
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*Single Family Characteristics on Transistor Curve Tracer.
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| 2N5264
NPN HIGH VOLTAGE-HIGH CURRENT TRANSISTOR

DIFFUSED SILICON PLANAR* EPITAXIAL DEVICE

¢ HIGH VOLTAGE . . . . 300 V BV, 180 V LV, PHYSICAL DIMENSIONS
e HIGH CURRENT . .. MAX. vCE(saﬂ OF 1L.25VAT I, =7.0A,I;=0.7A in accordance with
o HIGH SPEED ..... MAX. t; OF 1.0 us AT I = 7.0A, I; = =0.7A JEDEC (T0-3) outline
: .875 MAX.DIA.
.135{ MAX. 1 ‘ .4}50
ABSOLUTE MAXIMUM RATINGS (Note 1) AN r®°
. f " 043 LI Pt
Maximum Temperatures .osa‘“* MIN.
Storage Temperature —65°C to +200°C [
Operating Junction Temperature +200°C
Maximum Power Dissipation (Note 2) 1197
Total Dissipation at 25°C Case Temperature 87 Watts Emitter—| 3 i
(See Safe Operating Area) : 1612 Hotes)
Junction to Case Thermal Resistance 2.0°C/W N J51
Maximum Voltages and Currents }C 188
Veso Collector to Base Voltage 300 Volts / MAX.
Veeo Collector to Emitter Voltage 180 Volts
Veso Emitter to Base Voltage 5.0 Volts -525 MAX.
IC Collector Current 10.0 Amps NOTES: All dimensions in inch::SE
lB Base Current . 20 Amps ' Leads 1 and 2 electrically isolated from case
Case is third electrical connection (Collector)
Leads are nickel alloy
Package weight 8.71 grams

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

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
BV Collector to Emitter Breakdown Voltage 300 Volts lc=10mA R =0Q
Vergsat) Pulsed Collector Saturation Voltage (Note 3) 0.60 1.25 Volts Ic=170A Ip=0.7A
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 1.20 1.60 Volts lc=170A lg=07A
lces Collector Cutoff Current 0.05 10 pA Vg =200V Rge =0Q
BVgzo Emitter to Base Breakdown Voltage 5.0 Volts Ic=0 le=10mA
leso Emitter Cutoff Current 0.01 10 L.} lc=0 Vg =40V
hee DC Pulse Current Gain (Note 3) 30 125 300 lc =10A Vep =25V
Veeosus) Collector to Emitter Sustaining Voltage 180 Volts lc=20mA Rge = ©
Ices(150°C) Collector Cutoff Current 0.005 1.0 mA Vep =200V Rge=0Q
Veegsat Pulsed Collector Saturation Voltage (Note 3) 0.35 0.65 Volts lc =5.0A lg=05A
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 110 1.40 Volts Ic=5.0A Ig=05A
Cep Collector to Base Capacitance 55 80 pF le=0 Vep =50V
hy, High Frequency Current Gain (f = 20 MHz) 25 35 lc =100 mA Vee=10V
ton Turn On Time 0.40 1.0 us Ilc=T7.0A Iz =135 =07A
tyg " Storage Time 0.50 1.5 us lc =7.0A, Iz, =lg; =07A
t; Fall Time 0.40 1.0 us Ilc =7.0A, Iy =l ==0.7A
ton Turn On Time 15 us lc=10A, I3 =13, =01A
tig Storage Time 25 us lc=10A, Iz, =g =01A
t; Fall Time _ 1.5 us lc =1.0A, Iz, = I3, =01A

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 us; duty cycle = 1%.
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FAIRCHILD TRANSISTOR 2N5264

DC FORWARD BIASED PULSED FORWARD BIASED
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*Single family characteristics on Transistor Curve Tracer.
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2N5284 - 2N5285
50 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTORS
SEE 2N5286 + 2N5287 FOR PNP COMPLEMENT

e HIGHPOWER . . .. ... .......... 50 WATTS AT T = 50°C, Vo =40 V
e HIGH VOLTAGE . . . ... .......... 100 V (MIN) LVqeo PHYSICAL DIMENSIONS
e HIGH CURRENT SATURATION VOLTAGE . . . 1.5V (MAX) vCE(saﬂ AT5.0A (in accordance with JEDEC TO-59 outline)
e HIGH FREQUENCY . ... .......... 60 AND 70 MHz (MIN) f;
o BETA GUARANTEED AT 3 POINTS . . . ... 50 mA, 2.5 A AND 5.0 A Base
o ISOLATED COLLECTOR PACKAGE . . . . ... NO ISOLATING HARDWARE REQUIRED 1 tead No. 2
« DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS AN
Emitter BE@%‘" 110 4{“
ABSOLUTE MAXIMUM RATINGS (Note 1) tead No-1 =N 0 4
Maximum Temperatures ‘380.'@2 Collector
Storage Temperature —65°C to +200°C 318 i Lead No 3
Operating Junction Temperature —65°C to +200°C .ggg,, 0
Lead Temperature (Soldering, 60 seconds time limit) +300°C - e
. cinati 3 LeADs ‘93 pia. 25 |
Maximum Power Dissipation 038 150 763
Total Dissipation at 50°C Case Temperature, Vo = 40V 50 Watts 090 468 570
(See Maximum Permissible Power Curve and Note 4) i —- i
Maximum Voltages and Current T :5?:
Vees Collector to Emitter Voltage 120 Voits 10-32 UNF ———] 400
Vero Collector to Emitter Voltage (Note 2) 100 Volts 2A THD (COATED) )
Veso Emitter to Base Voltage 6.0-Volts NOTES  All dimensions in inches
le Collector Current 5.0 Amps B e e oM €23¢
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5284 2N5285
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
VeEo(sus) Collector to Emitter Sustaining Voltage (Notes 2and 3) 100 100 Volts Io=100mA ;=0
BVces Collector to Emitter Breakdown Voltage 120 120 Volts lo=10mA Vgpe=0
BV Emitter to Base Breakdown Voltage 6.0 6.0 Volts I.=0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 46 50 100 le=5mA V=50V
hee DC Pulse Current Gain (Note 3) 30 64 90 70 114 200 le =25A Ve =5.0V
hee(—55°C)  DC Pulse Current Gain (Note 3) 15 26 35 50 lc =25A Ve = 5.0V
hee DC Pulse Current Gain (Note 3) 20 53 40 65 lc=50A Vee =50V
hy, High Frequency Current Gain (f = 20 MHz) 30 34 35 44 lc =05A Veg =50V
Veg(sat Pulsed Collector Saturation Voltage (Note 3) 043 0.75 043 075 \Volts I1.=25A lg=025A
Vee(sat Pulsed Collector Saturation Voltage (Note 3) 085 15 085 15 Volts I.=50A l;=05A

Additional Electrical Characteristics on page 2
Notes on page 2

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

14-64c¢

*Planar is a patented Fairchild process.

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHITD CAMERA AND INSTRUAMENT

CORPORATION




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
Viesah) Pulsed Base Saturation Voltage (Note 3) 1.16 145 116 1.45 Volts |- =2.5A lg=0.25A
Vae(sat) Pulsed Base Saturation Voltage (Note 3) 1.50 22 1.50 22 Volts I =050A lg=05A
Vae(on) Pulsed Base Emitter “ON" Voltage (Note 3) 1.45 1.45 Volts |- =25A Ve =50V
lces Collector Cutoff Current 0.007 1.0 0.007 1.0 “A Vee =80V Vge =0
lceo Collector Cutoff Current 50 50 LA lg=10 V=160V
leso Emitter Cutoff Current 1.0 1.0 “A le= Vg =50V
lcex(150°C) Collector Reverse Current 500 500 vA Vee =80V Vig =20V
Cep Collector to Base Capacitance 90 250 90 250 pF lg=0 Veg =10V
h, Small Signal Current Gain (f = 1.0 kHz) 20 20 lc =100 mA Ve =50V
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 us; duty cycle = 19%.
(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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2N5286 - 2N5287
50 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

SEE 2N5284 « 2N5285 FOR NPN COMPLEMENT

FEATURES
e HGHPOWER . . . . ... .......... 50 WATTS AT T, = 50°C, Vo = —40 V PHYSICAL DIMENSIONS
e HIGH VOLTAGE . . . . ... ......... —100 V (MIN) V¢ (in accordance with JEDEC T0-59 outline)
* HIGH CURRENT SATURATION VOLTAGE . . . —15V (MAX) Vg, AT 5.0 A Base
e HIGH FREQUENCY . ............. 60. AND 70 MHz (MIN) f; s N2
e BETA GUARANTEED AT 3 POINTS . . . ... 50 mA, 2.5 A AND 5.0 A ‘
e ISOLATED COLLECTOR PACKAGE . . . . . .. NO ISOLATING HARDWARE REQUIRED
* DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS AR
ABSOLUTE MAXIMUM RATINGS (Note 1) | I [ N
Maximum Temperatures 065 5
Storage Temperature —65°C to +200°C 040 29'5—[
Operating Junction Temperature —65°C to +200°C 3 LEADS 953 DiA. — 250 |
Lead Temperature (Soldering, 60 seconds time limit) +300°C LI
Maximum Power Dissipation ‘ 0 J
Total Dissipation at 50°C Case Temperature, Vo = —40 V 50 Watts T
(See Maximum Permissible Power Curve and Note 4) 10,52 ONF 455
Maximum Voltages and Current 2A THD (COATED) __L
Vees Collector to Emitter Voltage —100 Voits NOTES. ANl Gimensions 1 mches
Veeo Collector to Emitter Voltage (Note 2) —100 Volts All leads electrically isoiated from case
Veso Emitter to Base Voltage —5.5 Volts Fretase weight s 644 grams
le Collector Current 5.0 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5286 2N5287
SYMBOL CHARACTERISTIC MIN.  TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) —100 —100 Volts Ic=100mA [1,=0
BVces Collector to Emitter Breakdown Voltage —100 —100 Volts Io=10mA V=0
BVeso Emitter to Base Breakdown Voltage —55 -5.5 Volts 1o =0 lg=1.0mA
hee DC Pulse Current Gain (Note 3) 20 52 50 130 le=50mA V.. =-50V
hee DC Pulse Current Gain (Note 3) 30 50 90 70 114 200 lc=25A Ve =—5.0V
hee(—55°C)  DC Pulse Current Gain (Note 3) 15 32 35 90 lc=25A Veeg = —5.0V
hee DC Pulse Current Gain (Note 3) 20 38 40 77 lc=50A Vg = =50V
hg, High Frequency Current Gain (f = 20 MHz) 30 4.05 3.5 4385 Ic=05A Vep = —5.0V
Vegsat) Pulsed Collector Saturation Voltage (Note 3) —0.45 —0.75 —0.45 —0.75 Volts |-=25A lg=025A
Veg(sat) Pulsed Collector Saturation Voltage (Note 3) —0.9 —15 —0.9 —15 Volts I.=5.0A lg=05A

Additional Electrical Characteristics on Page 2
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
Veeisat) Pulsed Base Saturation Voltage (Note 3) —1.1 —1.45 —1.1 —145 Volts I-=25A lp=025A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) —1.55 =22 —155 =22  Volts |- =50A lp=05A
Vig(on) Pulsed Base Emitter “ON" Voltage (Note 3) —1.45 —1.45  Volts lc =25A Veg = —5.0V
lees Collector Cutoff Current 0.006 1.0 0.006 1.0 uA Vee=—80V V=0
lceo Collector Cutoff Current 50 50 “A lg=0 Veg = —60V
leso Emitter Cutoff Current 1.0 1.0 ©A lc=0 Ve =40V
lcex(150°C) Collector Reverse Current 500 500 KA Vee =80V  Vpe=20V
Cep Collector to Base Capacitance 170 250 170 250 pF le=0 Veg = —10V
hie Small Signal Current Gain (f = 1.0 kHz) 20 20 lc = 100 mA Veg = =5.0V
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 us; 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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2N5288 « 2N5289
100 WATT NPN POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS
SEE 2N5290 « 2N5291 FOR PNP COMPLEMENT

o HIGH POWER ................ 100 WATTS AT T = 50°C, Vo =40V
e HIGH VOLTAGE . . . ............. 100 V (MIN) Vo PHYSICAL DIMENSIONS
¢ HIGH CURRENT SATURATION VOLTAGE . . . 1.5V (MAX) Vg, AT 10 A Similar to JEDEC (T0-61)
e HIGH FREQUENCY . ............. 30 AND 40 MHz (MIN) f, 213
o BETA GUARANTEED AT 3 POINTS . . . . .. 100 mA, 5.0 A AND 10 A e Lead No.2
o ISOLATED COLLECTOR PACKAGE . ... .. NO ISOLATING HARDWARE REQUIRED I
¢ DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS &
667
EMITTER j G
Lead No. 1 COLLECTOR
Lead No. 3
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures ) ;
Storage Temperature —65°C to +200°C s K4 % 15
Operating Junction Temperature —65°C to +200°C w7 - *"‘%M'
Lead Temperature (Soldering, 60 seconds time limit) +300°C .MT; 875
Maximum Power Dissipation 460 o
Total Dissipation at 50°C Case Temperature, Vo, = 40 V 100 Watts o —L'”S
(See Maximum Permissible Power Curve and Note 4) 220 & 0 b
Maximum Voltages and Current froriice AX. 422
Vees Collector to Emitter Voltage 120 Volts —
Veeo Collector to Emitter Voltage (Note 2) 100 Volts e i romted from case
Veso Emitter to Base Voltage 6.0 Volts s Packegy weight is 14.1 grams
Ic Collector Current 10 Amps
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5288 2N5289
SYMBOL CHARACTERISTIC MIN. MAX. MIN. “MAX. UNITS TEST CONDITIONS
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 100 100 Voits Ic=200mA I;=0
BVigs Collector to Emitter Breakdown Voltage 120 120 Volts  Ic=10mA V=0
BVg;o Emitter to Base Breakdown Voltage 6.0 6.0 Volts I=0 lg=10mA
hee DC Pulse Current Gain (Note 3) 20 50 lc=100mA V. =50V
hee DC Pulse Current Gain (Note 3) 30 90 70 200 lc=50A Ve =5.0V
hee(—55°C)  DC Pulse Current Gain (Note 3) 12 35 lc=50A Ve =5.0V
hee DC Pulse Current Gain (Note 3) 20 45 lc=10A Ve =50V
h, High Frequency Current Gain (f = 20 MHz) 15 2.0 Ilc=20A Ve =50V
Veegsat) Pulsed Collector Saturation Voltage (Note 3) 0.9 0.9 Volts I =5.0A lg=05A
Veegsat) Pulsed Collector Saturation Voltage (Note 3) 1.5 15 Volts I =10A lp=10A

Additional Electrical Characteristics on page 2
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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
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 1.8 1.8 Volts Ic=50A lp=05A
Vie(sat) Pulsed Base Saturation Voltage (Note 3) 2.2 2.2 Volts lc =10A lg=10A
VeE(on) Pulsed Base Emitter “ON” Voltage (Note 3) 1.8 1.8 Volts lc'="50A Vg =50V
Ices Collector Cutoff Current 1.0 1.0 4A Ve =80V V=0
lego . Emitter Cutoff Current 1.0 L0 uA le=0 Vg = 5.0V
leex(150°C Collector Reverse Current 500 500 LA Vg =80V Vgg =20V
Cep : Collector to Base Capacitance 275 . 275 pF lg= Vg =10V
Ices Collector Cutoff Current 1.0 1.0 mA Ve =120V Vi =0
leso Emitter Cutoff Current 1.0 1.0 mA le= Vg =6.0V
lceo Collector Cutoff Current 50 50 LA lg= Vg =60V
hee Small Signal Current Gain (f = 1.0 kHz) 20 50 lc=200mA V=50V
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 us; 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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2N5290 - 2N5291

100 WATT PNP POWER TRANSISTORS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

HIGH POWER ................ 100 WATTS AT T = 50°C, Vo = —40V

HIGH VOLTAGE . . ... ........... —100 V (MIN) LV¢eo

HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Veg(sat) AT 10 A

SEE 2N5288 « 2N5289 FOR NPN COMPLEMENT

PHYSICAL DIMENSIONS
Similar to JEDEC (T0-61)

o HIGH FREQUENCY . .. ........... 30 AND 40 MHz (MIN) £, it -

o BETA GUARANTEED AT 3 POINTS . . . ... . 100 mA, 5.0 A AND 10 A tead o2
e ISOLATED COLLECTOR PACKAGE . .. ... NO ISOLATING HARDWARE REQUIRED / !

o DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS { 687

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

667

EMITTER

1
Lead No. 1 COLLECTOR

*  Lead No. 3

Storage Temperature —65°C to +200°C

Operating Junction Temperature —65°C to +200°C e 'L s

Lead Temperature (Soldering, 60 seconds time limit) +300°C 1 !
Maximum Power Dissipation ' oo

Total Dissipation at 50°C Case Temperature, V., = —40 V 100 Watts e

(See Maximum Permissible Power Curve and Note 4) 249 b }50 i

Maximum Voltages and Current L 2BUNF 28 o0 0% 4

Vees Collector to Emitter Voltage —100 Volts (COATED) Vo

Veeo Collector to Emitter Voltage (Note 2) —100 Volts NOTES A1 amemaons e

Viso Emitter to Base Voltage —5.5 Volts A ek ety ot o

lc Collector Current 10 Amps

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N5290 2N5291

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
Veeo(sus) Collector to Emitter Sustaining Voltage (Notes2and 3)  —100 —100 Volts I =200mA I;=0
BVcgs Collector to Emitter Breakdown Voitage —100 —100 Volts:  lo=10mA V=0
BVg;zo Emitter to Base Breakdown Voltage -55 —55 Volts 1. =0 le=1.0mA
hee DC Pulse Current Gain (Note 3) 20 50 le=100mA V,=-50V
hee DC Puise Current Gain (Note 3) 30 90 70 200 lc =5.0A Vee =—5.0V
he:(—55°C)  DC Pulse Current Gain (Note 3) 12 35 Ic =5.0A Veeg = =50V
hee DC Pulse Current Gain (Note 3) 20 45 Il =10A Vep =—=5.0V
hy, High Frequency Current Gain (f = 20 MHz) 1.5 2.0 lc =20A Vee = =50V
Veggsah Pulsed Collector Saturation Voltage (Note 3) -0.9 —09  Volts I-=5.0A lg=05A
Veg(sat) Pulsed Collector Saturation Voltage (Note 3) —1.5 —15  Volts I.=10A lg=10A

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTORS 2N5290 - 2N5291

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

2N5290 2N5291
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
Ve (sat) Pulsed Base Saturation Voltage (Note 3) —18 -18 Volts lc=5.0A lg=05A
‘ Vegisat) Pulsed Base Saturation Voltage (Note 3) —-22 —22 Volts lc =10A lg=10A
I Vagion Pulsed Base Emitter “ON"" Voltage (Note 3) —-138 —-18 Volts lc =5.0A Veg = =50V
b legs Collector Cutoff Current 1.0 1.0 “A Ve =—80V Vg =0
leso Emitter Cutoff Current 1.0 1.0 “A le=0 Vgg = —4.0V
lcex(150°C) Collector Reverse Current 500 500 A Veg = —80V Vg =-—20V
Ceo Collector to Base Capacitance 500 500 pF lg=0 Vg =—10V
lces Collector Cutoff Current 1.0 1.0 mA Veeg=—100V Vg =0
leso Emitter Cutoff Current 1.0 1.0 mA le=0 Vgg = =55V
lceo Collector Cutoff Current 50 50 “A lp=0 Vep = —60V
hie Small Signal Current Gain (f = 1.0 kHz) 20 50 lc=200mA V.. =-50V
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 us; duty cycle = 1%.
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions.
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