TYPES 2N4999, 2N5001, 2N5147, 2N5149
P-N-P SILICON POWER TRANSISTORS
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ALL JEDEC TO-59 DIMENSIONS AND NOTES ARE APPLICABLE 3
NOTES: A. Within this dimension, case diametar may vary. vy
B. Paosition of tarminals with respect to hexagon is not controlled.
C. The case temperature may pe measured anywhere on the seating plane within
0.125 inch of the stud.
D. All dimensions are in inches unless otherwise specified.
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ALL JEDEC TO-39 DIMENSIONS AND NOTES ARE APPLICABLE
absolute maximum ratings at 25°C case temperature {unless otherwise noted)
2N4999 2N5147
2N5001  2N5149
Collector-Base Voitage . . e e e L eae— 10—
Collector-Emitter Voltage (See Note 1) e e L., «e— 80V —»
Emitter-BaseVoltage . . . . . . . . . . . . . .. .. .. .. ... ...... «e—m-bB5V—»
Continuous Collector Current . . . . . . . . . . . . . . . . . ... ... ... =2AT —2 A"
Peak Coliector Current {SeeNote2) . . . . . . . . . . . . . . .. . ... . ... =HhA" -5 A"
Continuous Base Current . . . . . . . . . . . . . ... ... -TAY —-1 A"
Safe Operating Areas . . . . . . . . . . . . . . SeeFigures7"and 8
Continuous Device Dissipation at 50 C Case Temperature lSee Note 3) PR 30wW* G6W™
Continuous Device Dissipation at 100°C Case Temperature (See Note 3) . . . . e 20w 4w
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 4) P 2w Tw*r
Unclamped Inductive Load Energy (See Note 5} ..., e—— Bm) ——»
Operating Collector Junction Temperature Range . . . . . . . . . . . . . . . . . .. —65°C to 200°C*
Storage Temperature Range . . e . .. .. .. .... -B5Cto200°C*
Lead or Terminal Temperature 1/8 Inch from Case for 60 Seconds R .. ... «—300°C"—»
NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. This value applies for tw < 8.3 ms, duty cycle <+1%.
3. For operation above {or below) 50°C case temperature, refer to Dissipation Derating Curves Figures 9 and 10.
4. Derate linearly to 200°C free-air temperature at the rate of 11.4 mW/ C for 2N4999 and 2NS001, 5.7 mW/; 'C for 2N5147 and
2N5149.
5. This rating is based on the capability of the transistors to operate safely in the unclamped inductive load circuit of Section 3.2 of
the forthcoming JEDEC publication Suggested Standards on Power Transistorst. 1LL=0.48 mH, Rggq =202, Rggo =100 £,
Vgg1 =10V, Vgpa =4V, R =018, Vg =10V, lgm =5 A, Energy = 1c2L/2.
* JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication.
T This circuit appears on page 5-1 of this data book.
TEXAS INSTRUMENTS 5185

INCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



TYPES 2N4999, 2N5001, 2N5147, 2N5149
P-N-P SILICON POWER TRANSISTORS

*electrical characteristics at 25°C case temperature (unless otherwise noted)

2N4999 2N5001
PARAMETER TEST CONDITIONS 2N5147 2N5149 |UNIT
MIN MAX |MIN MAX
Collector-Emitter
V(BR)CEO Breakdown Voltage ic=—100mA, Ig=0, See Note 6| —80 —80 v
ICEO Caliector Cutoff Current Veg=-40V, Ig=0 —60 ~50| pA
Veg=-60V, V =0 —1 - A
ICES Callector Cutoff Current CE BE L
Vee=—100V, Vgg =0 -1 —1| mA
ICEV Coliector Cutoff Current Veg=-60V, Vge=2V, Tg =150°C —500 —500| uA
Veg=—-4V, Ic=0 -1 -1 A
lEBO Emitter Cutoff Current E8 < £
VEg=—-55V, lc=0 -1 -1 mA
Veg=-5V. Igc=-50mA 20 50
Vg =-5V, Ic=~1A 30 90 70 200
Static Forward Current CE c See Notes
hFE . Ve =-5V, lc=—2A 15 30
Transfer Ratio 6 and 7
Vee=-5V, Ic=-3A 5 15
VCE=-5V, lI¢c=-1A, Tg=-55C 15 35
Ig=~-100mA, Ic=-1A —-1.2 -1.2
. Ig =—~200mA, igc=—-2A See Notes —-1.5 -1.5
Base-Emitter Voltas A
VBE seEmitter Voltage VeE =BV, Ig-—2A 6and 7 "5 5
Veg=-5V, 1ic=-3A -3 -3
Ig=—100mA, Ic=—-1A —0.46 —0.46
Colector-E mitter B ¢ See Notes
VCE (sat} . Ig =~200mA, ic=-2A —0.85 -0.85| Vv
Saturation Voltage 6and 7
Ig=—-600mA, Ic=-3A -5 -5
Small-Signal
Common-Emitter
hte Forward Current Vcg=-5V, ic=-01A, f=1kHz 20 50
Transfer Ratio
Smatl-Signal
Common-Emitter
bse| Forward Current Vee=-5V, Ic=-02A, f=20MHz 25 3
Transfer Ratio
Common-Base
Cobo Open-Circuit Veg=—10V, lg=0, =1 MHz 120 120| pF
Qutput Capacitance
NOTES: 6. This parameter must be measured using pulse technigues: t,, = 300 us, duty cycle < 1%.

7. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within 0.125

inch from the device body.
*JEDEC registered data

thermal characteristics

2N4999 2N5147
PARAMETER 2N5001 2N5149 | UNIT
MAX MAX
RoJc Junction-to-Case Thermal Resistance 5 26 som
RgJA Junction-to-Free-Air Thermal Resistance 87.5 175
switching characteristics at 25°C case temperature
ALL TYPES

PARAMETER TEST CONDITIONS Y F UNIT
ton Turn-On Time Ic=~2A, 1g(1) = —200 mA, ig(2) = 200 mA, 0.2 s
toff Turn-Off Time VBE(off) =3-7 V, R =159, See Figure 1 0.4 k

tVoitage and current values shown are nominal; exact values vary slightly with transistor parameters.

5186

TEXAQ

INSTRU

NC

ORPORATE

POST OFFICE BOX 5012 « DALLAS, TEXASB 75222

MENTS

1171



17

TYPES 2N4999, 2N5001, 2N5147, 2N5149
P-N-P SILICON POWER TRANSISTORS

PARAMETER MEASUREMENT INFORMATION
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TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Vgen is 8 30-V puise {from 0 V) into a 50 2 termination.
B. The Vg, waveform is supplied by a generator with the following characteristics: tp < 15 ns, ty < 16 ns, Zoye = 50 (2. 1y, = 20 s, duty cycle < 2%.
C. Waveforms are monitored on an oscilloscope with the foliowing characteristics: t, % 15 as, Ry, > 10 M2, Cj, < 11.5 oF
D. Resistors must be noninductive types.
E. The d-c power supplies may require additiona! bypassing in order to minimize ringing.
FIGURE 1
2N4299, ZN5157 2N5001. 2N5149
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FIGURE 4 FIGURE b FIGURE 6
NOTES: 6. These paramaters must be measured using pulse technigues. ty, = 300 us, duty cycle < 1%,

. These parameters are measured with voltage-sensing cantacts separate from the current-carrying contacts and located within 0.125
inch from the device body.
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TYPES 2N4999, 2N5001, 2N5147, 2N5149
P-N-P SILICON POWER TRANSISTORS

MAXIMUM SAFE OPERATING AREAS
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NOTES: 8. Above these points the safe operating areas have not been defined.
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9. These curves are based on the capability of the transistors to operate safely in the unclamped inductive load circuit of Section 3.2
of the forthcoming JEDEC publication Suggested Standords on Power Transistors.! Rggq=10-Vggy/ic, Vg1 = 10V,

Ry = 0.1 2. Energy ~ 1c21/2.

T This circuit appears on page 5-1 of this data book,

THERMAL CHARACTERISTICS

2N 4999, 2N5001
DISSIPATION DERATING CURVE
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FIGURE 9

Pr—Maximum Continuous Device Dissipation—W

2N5147, 2N5149
DISSIPATION DERATING CURVE
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FIGURE 10
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Tl cannot assume ony responsibuldly for any circuits shown
or represent that they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE (HANGES AT ANY TIME
IN ORDER YO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.

"7



