MJE13003

SWITCHMODE ™ Series NPN
Silicon Power Transistor

These devices are designed for high—voltage, high—speed power

switching inductive circuits where fall time is critical. They are ON Semiconductor®
particularly suited for 115 and 220 V SWITCHMODE applications _
such as Switching Regulators, Inverters, Motor Controls, http://onsemi.com

Solenoid/Relay drivers and Deflection circuits.

1.5 AMPERES
NPN SILICON POWER
TRANSISTORS

Features

® Reverse Biased SOA with Inductive Loads @ T¢ = 100°C
® Inductive Switching Matrix 0.5 to 1.5 A, 25 and 100°C

t @ 1 A, 100°C is 290 ns (Typ) 300 AND 400 VOLTS
® 700 V Blocking Capability 40 WATTS
® SOA and Switching Applications Information

Pb—Free Package is Available*

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VcEO(sus) 400 Vdc
- TO-225
Collector-Emitter Voltage Vcev 700 Vdc CASE 77
Emitter Base Voltage VEBO 9 Vdc STYLE 3
Collector Current - Continuous Ic 15 Adc
- Peak (Note 1) lem 3
Base Current - Continuous Ig 0.75 Adc
- Peak (Note 1) Ism 15
Emitter Current - Continuous Ig 2.25 Adc MARKING DIAGRAM
- Peak (Note 1) leEm 4.5
Total Power Dissipation @ Tp = 25°C Pp 1.4 W
Derate above 25°C 11.2 mw/°C
U 1 BASE —
Total Power Dissipation @ T¢ = 25°C Pp 40 w YWW
Derate above 25°C 320 mwj/°C 2 COLLECTOR ~—] JE
Operating and Storage Junction T3 Tstg —65 to °C 3 EMITTER ~—— 130036
Temperature Range +150
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
- - Y = Year
Thermal Resistance, Junction—to-Case Resc 3.12 °CIW WW = Work Week
Thermal Resistance, Junction—-to—Ambient Rgia 89 °CIW JE13003 = Device Code
Maximum Load Temperature for Soldering T 275 °C G = Pb—Free Package
Purposes: 1/8” from Case for 5 Seconds
Maximum ratings are those values beyond which device damage can occur.
Maximum ratings applied to the device are individual stress limit values (not ORDERING INFORMATION
normal operating conditions) and are not valid simultaneously. If these limits are
exceeded, device functional operation is not implied, damage may occur and Device Package Shipping
reliability may be affected.
1. Pulse Test: Pulse Width = 5 ms, Duty Cycle < 10%. MJE13003 TO-225 500 Units/Box
MJE13003G TO-225 500 Units/Box
(Pb-Free)
*For additional information on our Pb—Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Technigues
Reference Manual, SOLDERRM/D.
© Semiconductor Components Industries, LLC, 2006 1 Publication Order Number:
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MJE13003

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Characteristic | Symbol | Min | Typ | Max Unit

OFF CHARACTERISTICS (Note 2)
Collector-Emitter Sustaining Voltage (Ic = 10 mA, Ig = 0) VCcEO(sus) 400 - - Vdc
Collector Cutoff Current Icev mAdc

(Vcev = Rated Value, Vg (off) = 1.5 Vdc) - - 1

(Vcev = Rated Value, VBE(Off) =1.5Vdc, T¢ =100°C) - - 5
Emitter Cutoff Current (Vgg = 9 Vdc, Ic = 0) leBO - - 1 mAdc
SECOND BREAKDOWN
Second Breakdown Collector Current with bass forward biased Isip See Figure 11 -
Clamped Inductive SOA with base reverse biased RBSOA See Figure 12 -
ON CHARACTERISTICS (Note 2)
DC Current Gain hre -

(IC = 0.5 Adc, Vece=2 Vdc) 8 - 40

(IC =1 Adc, Vce=2 Vdc) 5 - 25
Collector-Emitter Saturation Voltage VCE(sat) Vdc

(Ic = 0.5 Adc, Ig = 0.1 Adc) - - 05

(Ic =1 Adc, Ig = 0.25 Adc) - - 1

(Ic = 1.5 Adc, Ig = 0.5 Adc) - - 3

(Ic =1 Adc, Ig = 0.25 Adc, T¢ = 100°C) - - 1
Base—Emitter Saturation Voltage VBE(sat) Vdc

(Ic = 0.5 Adc, Ig = 0.1 Adc) - - 1

(Ic =1 Adc, Ig = 0.25 Adc) - - 1.2

(Ic =1 Adc, Ig =0.25 Adc, T¢ = 100°C) - - 1.1
DYNAMIC CHARACTERISTICS
Current—-Gain — Bandwidth Product (Ic = 100 mAdc, Vcg = 10 Vdc, f = 1 MHz) fr 4 10 - MHz
Output Capacitance (Vcg = 10 Vdc, Ig =0, f = 0.1 MHz) Cob - 21 - pF
SWITCHING CHARACTERISTICS
Resistive Load (Table 1)
Delay Time tq - 0.05 0.1 us
Rise Time (Vec=125Vdc, Ic =1 A, t, - 0.5 us

- Ig1 =1g2 = 0.2 A, tp:25 us,
Storage Time Duty Cycle < 1%) ts - 2 4 us
Fall Time tf - 0.4 0.7 us
Inductive Load, Clamped (Table 1, Figure 13)
Storage Time tsy - 1.7 4 us
. (Ic =1 A, Vejamp = 300 Vdc, _

Crossover Time lg1 = 0.2 A, Vggof = 5 Vdc, Te = 100°C) tc 0.29 0.75 us
Fall Time ti - 0.15 - us

2. Pulse Test: PW = 300 us, Duty Cycle < 2%.
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MJE13003

Table 1. Test Conditions for Dynamic Performance

REVERSE BIAS SAFE OPERATING AREA AND INDUCTIVE SWITCHING SRVI\EIEI'I(?LII\IZII(EB
+5V
Vee
1N4ga3 s 33 +25V
¢ MJE210 L
0001 yF MRg26" Re
2 sy 167 3 TuT
é IPW| O YW b Velamp Rg SCOPE
&= 1k A =
O | DUTYCYCLE<10% gg . *SELECTED FOR > 1 k\
5 t,t;<10ns 1 1 L 5.1k D1
w +5 \k © Vce
51 L
1N493%K g 1 40
L 2N2905 v
0.02 uF 270
NOTE e i 47 ¢
PW and V¢ Adjusted for Desired I 1j2 W‘
Rg Adjusted for Desired Ig1 o) ‘VBE(off)
= . ) Veo=125V
Su Coil Data: GAP for 30 mH/2 A Vee =20V Re=125Q
& 2 Ferroxcube Core #6656 L. =50 mH v = 300 Vdc D1 = 1N5820 or Equi
g Full Bobbin (~200 Turns) #20 coil clamp Re PN rEqu:
OUTPUT WAVEFORMS
03V 5 us
) Ic l t CLAMPED
2 | t; Adjusted to
o Clpk) Obtain I 0 —
w >t Loni Test Equipment
coil (C quip
g T fe— ty— tf le— ty = —Vpi Scope-—Tektronics _85V
CcC i ’
= Vee 475 or Equivalent
a Ve or Leoil C,y) t, ;<10 ns
= Voianp t o~ Voamp Duty Cycle = 1.0%
TIME t Rp and R¢ adjusted

for desired Ig and Ic
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