TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N SILICON TRANSISTORS

BULLETIN NO. DL-$ 7310081, JUNE 1967—REVISED MARCH 1873

FAST, HIGH-VOLTAGE, HIGH-CURRENT CORE DRIVERS

¢ hfg Guaranteed from 10 mAto 1.5 A

e Guaranteed Switching Times at One Ampere (2N3724A, 2N3725A)

*mechanical data

THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE
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ALL JEDEC TO-39 DIMENSIONS AND NOTES ARE APPLICABLE
ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

NOTES: 1.

wn

2N3724 2N3724A 2N3725 2N3725A UNIT

Collector-Base Voltage 50" 80° \
Collector-Emitter Voltage (See Nofe 1) 30" 50° |
Emitter-Base Voltage 6" 6" \
Continuous Collector Current 0.5° 1.2° 0.5" 12" A
Paak Collector Current (See Note 2) 175" 175" A
Continuous Device Dissipation at (or helow) 25°C » " . .

Free-Air Temperature (?ea Note 3() ) 0.4 1 08 ! W
Continuous Device Dissipation at (or below) 25°C 101 101 10t 10t W
Case Temperature (See Note 4) 35" 5" 35" 5"

Storage Temperature Range —65 to 200° —45 to 200* °c
Lead Temperature X5 Inch from Case for 60 Seconds 300" 300" °C

These values apply between 0.01 mA and 500 mA collector curfent when the base-emitter diode is opan-circuited.

This value applies for square-wave pulses. = 300 us, duty cycle € 2%.

For the 2N3724 and 2N3725, derate linearly to 200°C free-air temparature at the rate of 4,57 mw/°C.
For the 2N3724A and 2N3725A, darate linearly to 200° C free-air temperature at the rate of 5.71 mw/°C.

. Derate the 10-watt rating tinearly to 200°C case temperature at the rate of 57.1 mW/°C. Derate the JEDEC registered ratings

{inearly to 200°C case temperature at the rates of 20 mW/°C for the 2N3724 and 2N3725 and 28.6 mW/°C for the 2N3724A

and 2N3725A.

*JEDEC registerad data. This data sheet contains all applicable registered data in effect at the time of pubtication.
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TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N3724 {2N3724A| 2N3725 |2N3725A
PARAMETER TEST CONDITIONS o MIN MAX [MIN MAXIMIN MAXIMIN MAX UNIT|
Collector-Base
VimIc10 Bregkdown Voltage lc=10ub =10 50 50 ) 8 v
Collector-Emit
Vismiceo B‘:e:;d‘:m:“\',o;;ge lc=10mA 1, =0,  SeeNote5 |30 30 50 50 v
Collector-Emitter _ _
VisIcEs  preqkdown Voltage lc = 10 ph, Ve = 0 50 50 80 80 v
Emitter-Base
Viokieso  preakdown Voltage le =10 pA, Ic =0 8 6 6 6 v
Ves =40V, =0 1.7 05 uA
Vop = 0¥, I =0, T, - i00°C 120 50 pA
lcso Collector Cutoff Current Ver = 60V, T =0 17 05| ph
Ve = 60V, I =0, Ta = 100°C 120 50| uA
Voe = S0V, Vg = 10 10 uh
( | —_ [ S E —
lees Collector Cutoff Current Ve = B0V, Ve =0 i - 7 0 10]
Vee = 50V, Ve = 0 -10 210 pA
I Base Current A — —
' urren Ve = B0V, Va = = 0]k
[ Vee =1V, Ic = 10mA 30 30 30 30
Vee = 1V, e = 100mA &0 150 {40 150 [ 60 150 | 40 130
Vee =1V, Ic = 100 mA
R g _505'1‘(' 10 30 30 30
- Vee =1V, ¢ =300mA See 40 40 40 40
Static Forward Current o b —_
e Transfer Ratio :CE ~ : :' :C - 55(:)0 "";\ Note 3 35 35 35
e jSTc' 5 20 20 20 20
| Vee = 2V, 1c = 800 mA 3 30 20 25
Vee =5V, lc=14A iDA 30 25 25
Vee =5V, Ilc=154A B 25 20
lg=1m4, |Ic=10mA 0.76 0.76 0.76 076 V
lp=10mA,_lc=100mA| 0.86 0.86 086 |  086] v
) Base-Emitter Voltage 1o = 30mA o = 300 mA Note — L 1 Ay
* = ! lg = 50 mA, lc = 500 mA 5 08 11]os 11]08 108 11|V
ls = 80 mA, Ic = 800 mA s 13 1.5 13] v
Ig =100mA, fc = TA 17 |09 14 170109 14V
»13 =1mh, lc=10mA 035 025 0.25 025 V
lp=10mh, I =100mh| o | 02] 02| 02 0.26] v
. I = 30mA, Ic = 300 mA 0.32 0.32 0.4 04 v
Collector-Emitter e —— Note e S
Veggsan Saturation Voltage P_’»a = 50mA, Ic = 500 mA 5 b4z 042 .52 9.52 Vo]
(s = 80 mA, Ic = 800 mA o5 | oes | os | eB[ V|
Iy = 100mA, Ic = 14 075 0.75 095 09 v
, Small-Signal Common-Emitter
L ForwnrdgCurranl Transfer Ratio | Yoe ~ 10V, lc = S0mA, f-- 100 MHz | 3 3 3 3
Common-Base Open-Circuit - 10V 1 =0 ; ]7 - 77'] ; I 1 10 T 1ol oF
Cabo Output Capacitance Vep = 10V, e =0, z - P
Common-Base Open-Circuit P ] '
Coo Input Capacitance Veg = 05V, Ic =0, f = 1 MHz »SwS 55 i 55 55 pL
NOTE 5: These purameters must be measured using pulse technigues = 300 ws, duty cycle <2 1%.
* JEDEC rogistered dato
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TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N SILICON TRANSISTORS

*switching characteristics at 25°C free-air temperature

2N3724 |2N3724A| 2N3725 [2N3725A
PARAMETER TEST CONDITIONST ) MAX MAX MAX MAX UNIT

ta  Delay Time Ic = 500 mA, 10 10 10 10 ns
1, Rise Time Iy = 50 mA,  Vegio = —3.8V, 30 30 30 30 s
tan  Turn-On Time R=58Q, See Figure 1 35 35 35 35 ns
t,  Storage Time le = 500 mA, 50 50 50 50 ns
t¢  Fall Time - tgay == S0 mA,  lgzy = —50 mA, 25 25 30 30 ns
tss Turn-Qff Time | R = 5800, See Figure 1 60 40 60 40 ns

Ic = 1A,
ton  Turn-Dn Time fgpy = 100 mA, Vggon = -2V, 30 30 ns

R, = 304, See Figure 2 B

Ic = 1A,
tots Turn-0ff Time Iﬂ(‘l = 100 mA, IB(ZI = 100 mA, 50 50 ns

R= 300, See Figure 3

1Voltage and current volues shawn are nominol; exot! values vary slightly with Iransistor paramelers.
*PARAMETER MEASUREMENT INFORMATION
+30V
INPUT
INPUT 'l-—'on-l
il
{1 -
I Fiok
! QuTPUT
90%
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 1 — 500-mA SWITCHING TIMES

NOTES: a. Tha input waveforms are supplied by o generator with the following characteristics: 1o, = 50 2, 1, < lmg, by < s, ty A= 1 ps, duty cycle < 2%.
b. The wavefarms ars manitored an an escilloscape with the following choracteristics: t. < Vns, Rj, 2> 100 k2, G < 7 pF.

* JEDEC ragistersd dato

4.258

TEXAS| INSTRUMENTS

NCORPORATED
FPOST OFFICE BOX 3012 « DALLAS, TEXAS 75222

373



TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N SILICON TRANSISTORS

*PARAMETER MEASUREMENT INFORMATION

+30 V
Q
QUTPUT
INPUT
100 Q
TEST CIRCUIT
30V
QUTPUT
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TEST CIRCUIT

NOTES a The input waveforms have the foltowing charactenstics
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FIGURE 2 — I-AMPERE TURN-ON TIME {2N3724A AND 2N3725A)
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VOLTAGE WAVEFORMS
FIGURE 3 — 1-AMPERE TURN-OFF TIME (ZN3724A AND 2N3725A)

For medsuring tum-on time t_ 2 ns, lp . 200 ns, duty cycle < 72,
For measuring turn-off fime t, =" 1 ns, 1, = 200 as ta 10 as, duty ovdde - I%.
b The outpur wavetorms are monttored on an oscillescope with the following charactenstics t, < 1 ns, R,

*Indicates JEDEC registered data
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PT—Maximum Continuous Device Dissipation—W

THERMAL INFORMATION

FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE
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FIGURE 4

CASE TEMPERATURE

DISSIPATION DERATING CURVE
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Tt connot gssume ony responsibility for any circuits shown
or represent thal hey are free from potent nfringement

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