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FEBRUARY 1968 ~ REVISED OCTOBER 1984

150 W at 25°C Case Temperature

10 A Continuous Collector Current

15 A Peak Collector Current

Min fhfe of 30 kHz -
Min fT of 4 MHz

Designed for Use in Power Amplifier and Switching Applications

device schematic
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absolute maximum ratings at 25°C case temperature {unless otherwise noted) !
2N3713 2N3714 2N3715 2N3716
*Collector-base voltage 80V 100V 80V 100V
*Collector-emitter voltage {Ig = O} 60V 80V 60V 80V
*Emitter-base voltage 7V .
*Continuous collector current 10A
Peak collector current {see Note 1} 16A
*Continuous base current 4A
*Continuous device dissipation at {or below) 25°C case temperature
150W
{see Note 2)
Continuous device dissipation at {or below) 25°C free-a temperature aw
(see Note 3)
| Lead temperature 1,6 mm (0.0625 inch) from case for 10 seconds 235°C
) *Safe operating areas at {or below) 25°C case temperature See Figures 8and 9
¢ *Operating junction and storage temperature range - 65°C to 200°C
NOTES: 1. This value applies for ty, = 0.3 ms, duty cycle € 10%.
" 2. Derate linearly to 200°C case temperature at the rate of 0.855 W/°C.
" 3. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/°C.
i
*JEDEC registered data. - :
. i
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- 2N3713, 2N3714, 2N3715, 2N3716
N-P-N SILICON POWER TRANSISTORS '
electrical characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS 2N3713 2N3714 uNIT
- MIN TYP MAX | MIN TYP MAX
V(BRICEQ Ic = 0.2A, Ig=0, See Note 4 60 80 \
VCE=30V, Ig=0 0.7
mA
iceo VCE = 40V, 1g=0 0.7
VCE =80V, Vgg= —15V 1
VCE =60V, VBg= ~1.6V, 1C = 150°C 10
Icev Ver = b c mA
CE =100V, Vgg= ~1.5V 1
VCE=80V, Vgg= -1.5V, Tc = 160°C 10
ieBO VEg = 7V, ic=0 1 1 mA
h VCe = 2V, Ic = 1A, See Notes 4and 5 25 75 25 75
FE Ve = 2V, g = 3A, SeeNotes dand 6 15 15
VCg =2V, Ic = 10A, See Notes 4and 5 5 5
v VGE = 2V, I = 64, See Notes 4 and 5 2 2 v
BE VCeg =4V, ic = 10A, See Notes 4 and 5 4 4
E v Ig = 0.5A, Ic = 5A, See Notes 4and 5 1 1 v
CElsat) 6= 2A, ic = 10A, See Notes 4and § 7 z
w) hte VCg = 10V, Ig = 0.5A, T= 1kHz 75 250 | 25 250
® Thtel VCe = 10V, Ig = 0.5A, f=1MHz 4 4
s. fhie VCe = 10V, Ic = 0.6A, See Note 6 30 30 kHz
8 : Cobo Vcp = 10V, =0, = 100kHz 250 250 | pF ,
: I
@ electrical characteristics at 25°C case temperature {(unless otherwise noted)
PARAMETER TEST CONDITIONS 2N3718 2N3716 UNIT
MIN TYP MAX | MIN TYP MAX !
V(BRJCEO Ic = 0.2A, Ig=0, See Note 4 60 80 v
Vce=30V, Ig=0 0.7 i
A
Iceo VeE = 40V, =0 07| "
Vee =0V, VBe= -~ 1.6V 1
VCe = 60V, Vg = — 1.5V, Tc = 150°C 10
lcev VGE = 100V, Vge = —1.5V ™ ™ ,
. Ve =80V, Vgg= -1.5V, 17¢c = 150°C 10 !
leBO VEB =7V, ic=0 1 1 mA :
h Vce = 2V, Ic = 1A, See Notes 4 and & 50 160 50 150
FE Ve = 2V, I = 3A, See Notes 4and 5 30 30
Vcg = 2V, g = 10A, See Notes 4and 5 5 5
v Vce =2V, Ic = 6A, See Notes 4 and 5 1.8 1.8 v
BE VCE =4V, g = 10A, See Notes 4and & 4 4,
Ig = 0.5A, ic = BA, See Notes4 and 5 1 1
\ v .
CEfsat) 5= 2A, ic = 10A, See Notos 4and & r r :
hig VCE = 10V, Ic = 0.54, f= 1kHz 25 250 | 25 250 |
Ihgel VCce = 10V, Ic =0.5A4, f=1MHz 4 2 ;
Thie VCE = 10V, Ic = 0.54, See Note 6 30 30 kHz !
Cobo Vcg = 10V, g =0, f = 100 kHz 250 260 pF
NOTES: -4. These parameters must be measured using pulse techniques, ty, = 300 s, duty cycle € 2%.
© -5. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located i
within 1,6 mm (0.0625 inch) from the device body. .
6. fhfg is the frequency at which the magnitude of the smail-signal forward current transfer is 0.707 of its low-frequency value.*
For these devices, the reference measurement is made at 1 kHz.
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2N3713, 2N3714, 2N3715, 2N3716
N-P-N SILICON POWER TRANSISTORS

thermal characteristics

PARAMETER MIN TYP MAX UNIT
Rajc 117 | CW
RoJA 43.7 | °CIW
resistive-load switching characteristics at 25°C case temperature
PARAMETER ) TEST CONDITIONS! MIN TYP MAX UNIT
ton fc=1A, Ig1 = 0.1A, lg2 = ~0.1A, 450 ns
toff VBE(off) = —3.7V, RL =209, -~ SesFigurel 350 ns
tvoltage and current values shown are nominal; exact values vary slightly with transistor parameters.
PARAMETER MEASUREMENT INFORMATION
OUTPUT

200

INPUT
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| |
" 10%
: OUTPUT
90%
VOLTAGE WAVEFORMS

NOTES: A. Theinput waveform is supplled by a generator with the following characteristics: ty€ 16ns, tf€ 16ns, Zout = 509,

ty = 10ps, duty cycle € 2%.
B. Waveforms are monitored on an oscill with the following ct
C. Resistors must be noninductive types.
D. The d-c power supplies may require additional bypassing in order to minimize ringing.

FIGURE 1. RESISTIVE-LOAD SWITCHING

: ;< 16ns, Rip » 10M, Cin < 11.6pF.
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2N3713, 2N3714, 2N3715, 2N3716 )
N-P-N SILICON POWER TRANSISTORS
TYPICAL CHARACTERISTICS
. 2N3713, 2N3714 2N3715, 2N3716
STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
vs - vs
COLLECTOR CURRENT COLLECTOR CURRENT
o 100 ey 240 T
& Veg=4Vv £ VeE=4V
Po See Notes 4 and 6 & See Notes 4 and 5
£ 80} 1c-150°C 5200 2
“g- cl_l V] é N % A4 T\ Tc=150°C
R Tc = 100°C LA g 1 N
e (T ~\ t'lGO/ Tc =100°C
§ 60]Tc=25°C AR E ] N I
£ Y £ LT I N
} 5 /L/;b/'rc=:h55c C\ (3 120 » o
- ° ™
g 40 ///: b 1 : L W Tc = 25°C
N o /;/ c 80 : 7 H T
. 2 t // L uw 11U Tc=-55 C\ N
(= é 11 £ -1 |
=B = % a0 11
) 2 P g 40
< & s
o ‘< 9 < 0
& 001 004 0.1 04 1 4 10 001 004 0. 04 1 4 10
Ic—Collector Current—A - Ic—Collector Current—A
FIGURE 2 FIGURE 3 .
]
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE |
vs vs
CASE TEMPERATURE > CASE TEMPERATURE
.5 | - -
3 I I I I §: 4 See Notes 4 and 5 —
| V=4V - A = ——1g=2A,lc=10 A . .
! >I 3.0 See Notes 4 and 5 g 4 ]
c 11— _ =
gaz,s | S - g F=Ig=05A,I¢ 5A_:=?_ =
£ ic=10A Py 3
> " B 04
5 2,0 “@
g £ | —Ig=0.1A,Ic=1A —
wigl _lc=BA G |
8 $ e 01— = =
3 lc=1A g - F—IB=10mA,Ic=01A i — ,
410 2 :
o —— 8 0.04
> —
05—Ic=0.1A - +
l 2
. w
0 g 0.01
-76-50-25 0 25 50 75 100 125 150 —75-50-26 0 25 50 75 100 125 150
- Te—Case Temperature—"C Tc~Case Temperature—"C
FIGURE 4 FIGURE 5

NOTES: 4. These parameters must be measured using pulse techniques, ty, = 300 s, duty cycle € 2%.
5. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located
within 1,6 mm (0.0625 inch) from the device body.
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2N3713, 2N3714, 2N3715, 2N3716
N-P-N SILICON POWER TRANSISTORS
TYPICAL CHARACTERISTICS
NORMALIZED COLLECTOR-EMITTER COMMON-BASE OPEN-CIRCUIT
BREAKDOWN VOLTAGE OUTPUT CAPACITANCE
. vs Vs
> BASE-EMITTER RESISTANCE COLLECTOR-BASE VOLTAGE
312 500 T T 11T
z lg=0
210 . £=0.1to1MHz
|5 N ' 400 k To=25°C
o .
k-] @
Q
gos g N
& u ‘S 300
5 g N
E 0.6 i} \\
] W & 200 e
Q 1
0.4
2 c‘:, \\ ]
c=30mA a -
io.z - Tg =25°C 1 100 q>;
3 See Note 4 Q
E, LI | 0 2
s 1 10 100 1k 10k 100k 1 2 4 710 2 40 70100 N
RpEg—Base-Emitter Resistance— Vcp—Collector-Base Voltage—V -
FIGURE 6 FIGURE 7
NOTE 4: These parameters must be measured using pulse techniques, tyy = 300 ps, duty cycle € 2%.
MAXIMUM SAFE OPERATING AREA
2N3713, 2N3715 2N3714, 2N3716
FORWARD-BIAS SAFE OPERATING AREA . FORWARD-BIAS SAFE OPERATING AREA
0= = SO 10 = —r S ERATE :
— 1 <25°CH AT —Tc =25 ¢ SR i
_ ocosadon I XM  [E06 Operstion HE—T K A0 |
< |t =1 ms, d<05 son” /1 AN < p-twmlms,d<05 50%)///\/1 i :
g [ ty=05msa<03(30% /JAN L L [ tw=05ms d<03(30%) 74" hili |
2 tyy = 0.25 ms, d <0.25 (25%)} g ty = 0.26 ms, d < 0.25 (256%) \ '
8 ty = 0,05 ms, d <0.2 (20%) \ 3 tyy = 0.05 ms, d <0.2 (20%}]
5 1 s 5 1 H .
g 1 HHH g ] i
] °
cLo.a “1’_,0.4 i
- MAX VCEO = MAX VCEO n
0.1 0.1
1 4 10 40 100 1 4 10 40 100
i ‘ VcEg~—Collector-Emitter Voltage—V VcEg—Collector-Emitter Voltage—V
FIGURE 8 FIGURE 9 :
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: : '2Né713, 2N3714, 2N3715, 2N3716
‘ N-P-N SILICON POWER TRANSISTORS
THERMAL INFORMATION
" DISSIPATION DERATING CURVE PEAK POWER COEFFICIENT CURVE-
=175 1 i o a2 T
| ——H-HH———HH
1 e r 0,
E '§150 -0;59,(153;?) Duty clclek_
| g Y muniii 7
B \ E 025 (25%) ! ; /1
g \\ £ i
3100 < 3 010 (10%) |+
2 5 AN ==
i~ N < oot
1 & N\ ATt T—twfr)
S 50 & 0.04[-0.03[] _1—el-tylr
£ \\ S ool ;/ = I el Ctgldn
N g 25 N '6‘3: 2 tw = Pulse duration in ms |
2 S . LHT]|d=Duty cycleratio” *~ =~
(w) ! o . 001 7 = Thermal time constant = 4.4 ms
‘é’ &0 25 50 75 100 125 150 175 200 0.020.04 0.1 04 1 a 10 20
6' Tg—Case Temperature—"C tw—Pulse Duration—ms
4 FIGURE 10 FIGURE 11
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This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.


http://www.datasheetcatalog.com

Texas Instruments

http://www.ti.com

This file is the datasheet for the following electronic components:

2N3713 - http://www.ti.com/product/2n3713?HQS=TI-null-null-dscatalog-df-pf-null-wwe
2N3714 - http://lwww.ti.com/product/2n3714?HQS=TI-null-null-dscatalog-df-pf-null-wwe
2N3715 - http://www.ti.com/product/2n3715?HQS=TI-null-null-dscatalog-df-pf-null-wwe
2N3716 - http://www.ti.com/product/2n3716?HQS=TI-null-null-dscatalog-df-pf-null-wwe



