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Rating Symbol Value Unit
Collector-Emitter Voltage Vceo 50 Vdc
Collector-Base Voltage VeBeo 50 Vdc
Emitter—Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous Ic 50 mAdc
Total Device Dissipation @ Tp = 25°C Pp 625 mwW

Derate above 25°C 5.0 mw/°C
Total Device Dissipation @ T¢ = 25°C Pp 15 Watts
Derate above 25°C 12 mw/°C
Operating and Storage Junction T3, Tstg -55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Reia 200 °C/W
Junction—-to—Ambient
Thermal Resistance, Reic 83.3 °C/W
Junction—-to—Case
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2N5087 = Device Code
Y = Year
WwW = Work Week
ORDERING INFORMATION
Device Package Shipping T
2N5087 TO-92 5000 Units/Bulk
2N5087G TO-92 5000 Units/Tubes
(Pb-Free)
2N5087RLRA TO-92 2000 / Tape &
Reel

TFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

*For additional information on our Pb-Free strategy
and soldering details, please download the
ON Semiconductor Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.

Preferred devices are recommended choices for future use

and best overall value.

Publication Order Number:

2N5087/D




2N5087

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)

Characteristic

Symbol

Min

| Max

Unit

OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage(®)
(Ic = 1.0 mAdc, I = 0)

V(BR)CEO

50

Vdc

Collector—Base Breakdown Voltage
(Ic =100 pAdc, Ig =0)

V(BR)CBO

50

Vdc

Collector Cutoff Current
(Veg =35 Vdc, Ig =0)

lceo

50

nAdc

Emitter Cutoff Current
(Veg =3.0Vdc, Ic =0)

leBO

50

nAdc

ON CHARACTERISTICS

DC Current Gain
(Ic = 100 pAdc, Vg = 5.0 Vdc)
(Ic = 1.0 mAdc, Vg = 5.0 Vdc)
(Ic = 10 mAdc, Vg = 5.0 Vde)@)

hre

250
250
250

800

Collector-Emitter Saturation Voltage
(Ic = 10 mAdc, Ig = 1.0 mAdc)

VCE(sat)

0.3

Vdc

Base —Emitter On Voltage
(Ic = 1.0 mAdc, Vg = 5.0 Vdc)

VBE(on)

0.85

Vdc

SMALL-SIGNAL CHARACTERISTICS

Current—Gain — Bandwidth Product
(Ic =500 pAdc, Vcg = 5.0 Vdc, f = 20 MHz)

40

MHz

Collector-Base Capacitance
(Veg =5.0 Vdc, Ig = 0, f= 1.0 MHz2)

4.0

pF

Small-Signal Current Gain
(Ic = 1.0 mAdc, Vg = 5.0 Vdc, f = 1.0 kHz)

250

900

Noise Figure
(Ic = 20 uAdc, Vcg = 5.0 Vde, Rg = 1.0 kQ, f = 1.0 kHz)
(Ic =100 pAdc, Vg = 5.0 Vdc, Rg = 3.0 kQ, f = 1.0 kHz)

NF

2.0
2.0

dB

1. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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2N5087

TYPICAL NOISE CHARACTERISTICS

(Vce = 5.0 Vdc, Tp = 25°C)
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Figure 5. Wideband
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VcE, COLLECTOR-EMITTER VOLTAGE (VOLTS) hgg, DC CURRENT GAIN

V, VOLTAGE (VOLTS)

2N5087

TYPICAL STATIC CHARACTERISTICS
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Figure 6. DC Current Gain
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Figure 7. Collector Saturation Region Figure 8. Collector Characteristics
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Figure 9. “On” Voltages Figure 10. Temperature Coefficients
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t, TIME (ns)

f1, CURRENT-GAIN — BANDWIDTH PRODUCT (MHz2)

hje, INPUT IMPEDANCE (kQ)

500

300
200

100

70
50

30
20

7.0
5.0

500

300

200

100

70

50

20

7.0
5.0

3.0
2.0

1.0
0.7
0.5

0.3
0.2

0.1

2N5087

TYPICAL DYNAMIC CHARACTERISTICS
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Figure 13. Current-Gain — Bandwidth Product
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Figure 15. Input Impedance
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Figure 16. Output Admittance
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Ig, COLLECTOR CURRENT (mA) r(t) TRANSIENT THERMAL RESISTANCE

Ic, COLLECTOR CURRENT (nA)

2N5087

(‘)3 Do _ SRR i
05 D=05
[] =
0.3 Ol 2' S -
. ____——:,-‘
& 02 : —
8" i T S
E 0.1 |t T | |
< 01 = ]
E FIGURE 19 DUTY CYCLE, D = tyit
) 0.07 0.05 . D CURVES APPLY FOR POWER
£ 0.05 H =a A~ Pok) PULSE TRAIN SHOWN
— L P READ TIME AT t; (SEE AN-569)
0.02 LA A Zyaaw) =1 * Resa
0.03 ,__,LA.‘" t l‘_ Tapk) = TA = P(ok) ZoJA()
0.02 ] 0.01 1Tl ‘/
° P Shae puise o
4
0.01 /” |||||||| | I O | I O | L1111l
0.01 002 005 0.1 0.2 05 10 20 50 10 20 50 100 200 500 1.0k 2.0k 5.0k 10k 20k 50k 100k

t,

TIME (ms)

Figure 17. Thermal Response
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Figure 19. Typical Collector Leakage Current

The safe operating area curves indicateVicg limits of
the transistor that must be observed for reliable operation.
Collector load lines for specific circuits must fall below the
limits indicated by the applicable curve.

The data of Figure 18 is based upggp)= 150C; Tc or
Ta is variable depending upon conditions. Pulse curves are
valid for duty cycles to 10% providedgk)< 150C. Ty(pk)
may be calculated from the data in Figure 17. At high case
or ambient temperatures, thermal limitations will reduce the
power than can be handled to values less than the limitations
imposed by second breakdown.

DESIGN NOTE: USE OF THERMAL RESPONSE DATA

A train of periodical power pulses can be represented by
the model as shown in Figure 19. Using the model and the
device thermal response the normalized effective transient
thermal resistance of Figure 17 was calculated for various
duty cycles.

To find Zyya(), multiply the value obtained from Figure
17 by the steady state valugir

Example:
The 2N5087 is dissipating 2.0 watts peak under the follow-
ing conditions:
t1=1.0ms,4=5.0ms (D =0.2)

Using Figure 17 at a pulse width of 1.0 ms and D = 0.2, the
reading of r(t) is 0.22.
The peak rise in junction temperature is therefore

AT =r(t) X Rpk) X Rgga = 0.22 x 2.0 x 200 = 8€.

For more information, see ON Semiconductor Application
Note AN569/D, available from the Literature Distribution
Center or on our website @wivw.onsemi.com
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2N5087

PACKAGE DIMENSIONS

TO-92 (TO-226)

CASE 29-11
ISSUE AL
NOTES:
—>| A |<— B 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
l F 1Y 2. CONTROLLING DIMENSION: INCH.
] 3. CONTOUR OF PACKAGE BEYOND DIMENSION R
R l IS UNCONTROLLED.
4. LEAD DIMENSION IS UNCONTROLLED IN P AND
T p A BEYOND DIMENSION K MINIMUM.
T L
SEATING v INCHES | MILLIMETERS
PLANE - K | D[ MIN | MAX | mIN | MAX
A | 0175 [ 0205 | 445 | 520
i B | 0170 | 0210 | 432 | 533
C | 0125 | 0165 | 3.18 | 419
— D | 0016 | 0.021 | 0.407 | 0533
X D G | 0045 | 0.055 | 1.5 | 1.39
—>X]<—G H | 0095 | 0105 | 242 | 266
] b @ J J | 0015 | 0020 [ 039 | 050
K| 0500 | —— | 1270 [ -
f L0250 | —— | 635 [ -
v rC N | 0080 | 0105 | 204 | 266
j—' _ P - o100 -— | o254
N N SECTION X=X R o5 | —— | 208 | -
Vo135 | | 343 ——
—In ‘_T STYLE 1:
PIN1. EMITTER
2. BASE

3. COLLECTOR

http://onsemi.com
7



2N5087

ON Semiconductor and _J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over
time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under
its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body,
or other applications intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death
may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part.
SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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