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‘ 2N3713 thru 2N3716 wen

20| -392

SILICON NPN POWER TRANSISTQRS‘_

Total Switching Time at 3 A typically 1.15 us

Gain Ranges Specified at 1 Aand 3 A

Low V(CE(sat): typically 0.5V at‘IC =5Aand Ig = 0.5A

Excellent Safe Operating Areas
Complement to 2N3789-92

.. .designed for medium-speed switching and amplifier applications.
These devices feature:

10 AMPERE

POWER TRANSISTORS
SILICON NPN

60-80 VOLTS
150 WATTS

MAXIMUM RATINGS

2N3713 2N3714
Rating Symbol 2N3715 2N3716 Unit
Collector-Base Voltage vcs 80 100 Valts
Collector-Emitter Voltage Vceo 80 80 Vaolts
Emitter-Base Voltage VEeg 7.0 7.0 Volts ! A c
Coltector Current ~ Ic 10 10 Amps a_j
Base Current g 4.0 4.0 Amps _L
Power Dissipation Pp 150 150 Wats
Thermal Resistance 8¢ 117 1.17 Sscw Z_ / l 0 K
Operating Junction and Tyand SEATING i
Storage Temperature Range Tstg -65 to +200 9c PLANE .
01a.Q [‘
éa ]
o ; '
i T :
G
FIGURE 1 — POWER-TEMPERATURE DERATING CURVE
STYLE I: NOTE:
160 PIN I. BASE 1. OIM “Q" IS OIA.
0 — | | 2 EMITTER
H CASE: C A
B < | €: COLLECTO
Z 120 N : MILLIMETERS] __ INCHES
£ 100 \\ ; OIM ["MIN [ MAX | MIN | MAX
=
2w \\ | A | - J31; | - | 1550
3 T~ | 8 | - 12108 - | 083
2 80 > € 1835 7.62 | 0.250 | 0.300
= TN 0 033 | 109 0.039 [ 0.043
E E| - | 343] - |03
Y F_129.90 |30.40 | 1.177 | 1.197
a- G [10.67 [11.18 | 0.420 | 0.44C
_ 0 H | 533 | 5.59 | 0.210 ] 0.220
e 25 .50 75 100 125 150 175 200 J |16.64 |17.15 | 0.6585| 0.675
K [11.18 112,19 | 0.440 | 0.480
Te. CASE TEMPERATURE (°
N TURECG Q [ 3.84 | 309 [ 0.151 ] 0.161
- . . A - 28.67 - 1.050
Safc Area Limits are indicated by Figures 12, 13. Both limits are apphicable and must be observed.
Cailectar cannected ta case.
CASE 11-01
(TO-3)
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- 2N3713 thru 2N3716 NPN

1 ELECTRICAL CHARACTERISTICS (T( = 25°C unless otherwise notec)
£
Characteristic Symbel Min Max Unit
cSnittter-Base Cutofl Current . IEBO mAdce
(vgp 7 Vde) All Types — §
] Collector- Emitter Cutoff Current ICEX mAde
{Veg = 80 Vde, Vgg = -1.5 Vde) 2N3ITL3. 2NITLS — 1
(Vcg = 100 Vde, Vg -1.5 Vdo) 2N3714, 2N3715 — 1
Veg = 60 Vdc. VBE = -1.5 Vdc. Tc = 150°¢C) IN3T13, 2N37153 — 10
{(Vcg =80 Vde. VBE = -1.3 Vdc, TC = 150°C) 2N3T14, 2N3T18 — 10
Collector-Emitter Sustaining Voltage® VCEO(sus)' Vde
{Ic = 200 mAde. Ig = 0) 2N3713, 2N3713 80 —
2N3714, 2N3718 80 —_
DC Current Gain hpg * —_—
(Ic = 1 Ade. Vcg = 2 Vde) 2N3T13, 2N3714 25 90
2N3713, 2N3716 50 150
(Ie = 3 Ade. Ve = 2 Vdo) 2ZN3T13, 2N3T14 15 -
2N3713, 2N3716 30 -
Collector-Emitter Saturation Voitage * Ves(say Vde
{fc = 5 Ade, Ig = 0.5 Adc) 2N3713, 2N3714 — 1.0
2N3715, 2N3718 —_ 0.8
Base- Emitter Saturation Voltage * VBE(sat) * vde
(Ic = 3 Adc, Ig = 0.5 Adc) 2N3713. 2N3714 — 2.0
2N3715, 2N3716 —_ 1.5
Base-Emitter Voltage * Vge* Vde
(Ic = 3 Adc, Veg = 2Vda) All Types —_ 1.5
Small Signal Current Gain LTS —
(Veg = 10 Vdc, Ic = 0.5 Adc. f = | MHz) All Types 4 _
Switching Times (Figure 2) Typ us
(I~ =3A,1 =1 = 0.5 Adc)
' "Bl
Eise Ti.meB B2 t. 0.45
Storage Time tg Q.3
Fall Time t 0.4

*Use sweep test to prevent overheating

FIGURE 2 ~ TYPICAL SWITCHING TIMES

13 TEST CIRCUIT
le =5A1, =1,, =0.54A
10 ' lLsv f— e ~ 30us f-= 150cps DUTY CYCLE ~ 2%
S o WAVE SHAPE
07 PPt AT POINT A +30v
:: 05 ~ ~ \\ -3V
o . \\ N
ES \\ . NG A L_ t_,,—.L-4.8
é \L\ N~k —t 0 -1 ~LIms: ms
L -]
S 1000
3 oo .
02 o .
. I,“ Hg RELAYS o
0.1
a1l 0.2 03 0S5 07 1.0 20 30 5.0 — 52V — gy
I, COLLECTQR CURRENT {AMPS) ‘[ _I"
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2N3713 thru 2N3716 NPN

Ic, COLLECTOR CURRENT (AMPS)

15, BASE CURRENT (mA)

FIGURE 3 — COLLECTOR CURRENT versus B8ASE CURRENT
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FIGURE 4 — BASE CURRENT-VOLTAGE VARIATIONS
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NQOTE 1. Dotted line indicate

Vae, BASE-EMITTER VOLTAGE (¥OLTS)

Ic. COLLECTOR CURRENT (AMPS)

Ic. COLLICTOR CURRENT (AMPS)
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FIGURE 5 — COLLECTOR CURRENT-VOLTAGE VARIATIONS
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s metered base current plus the Icao of the transistor at 175°C .

NOTE 2. Pulse test: pulse width ~ 200 usec, duty cycle ~ 1.5%
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" )N3713 thru 2N3716 NPN

Veeqoary. COLLECTOR EMITTER SATURATION VOL TAGE (VOLTS)

V(.o BASE EMITTER SATURATION VOLTAGE (VOLIS)

Ic, COLLECTOR CURRENT (mA)

FIGURE 6 — COLLECTOR-EMITTER SATURATION VOLTAGE VARIATIONS
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L4 B
1.2 i __"""’_"""_::'-—',l‘c-“
| ———— 1 | 1.
I . R e s A T I
10 : ‘ m——— === s bl =3A
! Eooo ] L i 1 Jf !
0 N N s S o M s A : 7
i i , j i ( i | }‘ le = 1A H 25°C
— e I B I
0.6 i ; L L ' | i - |
= = ] —— SEENOTE 2
s i | I | i I
. i | 1 P
02 [ | | - ] |
' l | | i
0 [ | BE
10 20 0 50 70 100 200 300 500 700 100 2000
Is. BASE CURRENT (m#)
FIGURE 8 — COLLECTOR CURRENT versus FIGURE 9 — COLLECTQOR CURRENT versus
BASE-EMITTER VOLTAGE BASE-EMITTER RESISTANCE
10 ¥ 100 TTIT T ace vom -
7.0 F e - i
1 f 30 Z1ITT
5.0 14 30 I LT
10 / o =
/ R Y
20 =
Yot = Yezo —20Y / Z : ‘
SEE NOTE 2 / § 5.0 -l ‘[’ rl
10 IIL 111 § 10 ]
0.7 ~ l" ‘.:," 20 / 7
0s T, = 175°C f 8 o AL
XY T, = 175°C : :
o 03 s i i
0 03 Yee = Vezo —20Y -
B T, = 100°C 0.2 4 o AL sge note 2 HHI
- [ | [T) = 100°C ; }; }- :
o REVERSE ~——> FORWARD N T it 11
—0.6 —04 —02 0 02 0.4 1 10 100 1000 10,000 100,000
Vg, BASE-EMITTER VOLTAGE (YOLTS) Rue, EXTERNAL BASE-EMITTER RESISTANCE (OHMS)
3-29




2N3713 thru 2N3716 NPN

ige. CURRENT GAIN hy . CURRENT GAIN

{7, CURRENT GAIN — BANDWIDTH PRODUCT tinc)
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FIGURE 10 — CURRENT GAIN VARIATIONS
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2N3713 thru 2N3716 NPN

SAFE OPERATING AREAS

FIGURE 12 -~ 2N3713, 2N3715

FIGURE 13 — 2N3714, 2N3716
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Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS)

The Safe Operating Area Curves indicate I,. — V-, limits
below which the device will not go into secondary break-
down. Collector load lines for specific circuits must fall
within the applicable Safe Area to avoid causing a collector-
emitter shott. (Duty cycle of the excursions make no signifi-

cant change in these safe areas.) To insure operation below
the maximum T,. the power-temperature derating curve
must be observed for both steady state and puise power
conditions.
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