NEC SILICON POWER TRANSISTOR
ELECTRON DEVICE . . NT C 1 8 7 1 A

HIGH SPEED HIGH CURRENT SWITCHING
NPN SILICON TRIPLE DIFFUSED MESA TRANSISTOR

Industrial Use

DESCRIPTION www.datasheetcatalog.com

Suitable for switching regulator, DC-DC converter and ultrasonic appliance applications.

FEATURES

PACKAGE DIMENSIONS ® High speed switching.
in millimeters {inches) ® Low collector saturation voltage.

® Specified of reverse biased S.0.A. with inductive loads.
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Maximum Voltages and Currents (Ta = 25°C)
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B0039) g Collector to Emitter Voltage VCEX 500 \'
- (LITOMAX) _, Collector to Emitter Sustaining Voltage VCEO(SUS) 400 \"
'; = Collector to Emitter Sustaining Voltage VCEX(SUS) 450 V
£3 Emitter to Base Voltage VEBO 7.0 Vv
§3
2_‘:;?5?]0'15 { = Continuous Collector Current IC(DC) 15 A
Peak Collector Current” IC(pulse) 30 A
3‘}‘12_11&3,‘2 Continuous Base Current IB(DC) 5.0 A
1. Base Peak Base Current™ IB(pulse) 10 A
2. Emitter
3. Collector (Case) Maximum Power Dissipations
EIAJ :TC-3,TB-3 Total Power Dissipation PT(Tc=25°C) 150 W
JEDEC:TO-3 T t l P D- . t. P | o BG
EC  :C14AB18 otal Power Dissipation T(Tc=100°C) W
Total Power Dissipation PT(Ta=25°C) 5 w
Maximum Temperatures
Junction Temperature T 200 °C
Storage Temperature Tstg -65 to +200 °C
Lead Temperature
1/8 inch from case for 10 seconds LN 260 °C
Thermal Resistances
Junction to Case Rth(j-c) 1.17 °‘C/W
Junction to Ambient Rth(j-a) 35 C/W

* Pulsed PW < 300 us, duty cycle < 10%
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ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)

l CHARACTERISTIC SYMBOL MIN. —I“TYP. MAX. UNIT TEST CONDITIONS l
|Collector to Emitter VCEO(SUS) | 400 Y Table 1. I¢ =10A, Igy = 2A, L = 50uH
Sustaining Voltage VCEX(SUS)1[ 450 Vv Table 1. Ic =10A, Ig1 =-Ig2 = 2A
Vclamp = Rated VCEx, Ta = 125°C
VCEX(sus)2l 400 Y, Table 1. Ic = 20A, Igq = 4A, Igy = —2A
Velamp = Rated Vogx, Ta = 125°C
Collector Cutoff Current ICER ‘ 2.0 mA VcE =500V, Rgg = 502, Ta= 125“2 R
| ICEX 100 MA | Vcg =500V, VBg(OFF) =-1.5V
* ICEX | 1.0 mA | Veg =500V, VBE(OFF) =-1.5V,
. | | Ta = 125°C
Emitter Cutoff Current lEBO | 10 | _Tua VEB = TOV Ic=0
Second Breakdown Collector Current Is/B 3.75 A t=1.0s, VCE =40V, Tc = 25°C h
Second Breakdown Energy Es/B 2.0 mJ Ic = 10A, Ig1 = 2.0A, VBE(OFF) = 5V
IDC Current Gain hEET 15 100 'VCE=5V, Ic=5A **
hFe2 | 10 VCE =5V, Ic=10A **
TN Y L T re—— _'Vcetsa;i ___________________________________________________ — v C=10A I =ZA *%
VCE (sat) ] 15 V| Ic=10A Ig=2A,Ta=125°C **
Base Saturation Voltage VBE(sat) | 1.5 v ic = 1*0;'&, g = 2A **
VBE(sat) | | | 15 V| Ic=10A,Ig =2A, Ta= 125°C **

Gain Bandwidth Product fr 10 | MHz |Vcg=10V, Ic=500mA, fu;S.O MHz, Tc=25°C
Output Capacitance Cob | 360 pF VCB = 10V, fo = 1.0 MHz
Delay Time | tg 041 Is Resistive Load (Table 1.)
Rise Time t | " 09 s

t, 27 s Ta=125°C Ic=10A, Ig1 =-lg2 =2A
Storage Time tstg 20 Is R =152, Vgc == 150V

tstg 4.0 us Ta=125°C PW o 50us, duty cycle < 2%
Fall Time tf 0.7 s
i i P 1 28 us | Ta=125°C

»* pw < 350 us, duty cycle S 2%

TABLE 1. — TEST CONDITIONS FOR DYNAMIC PERFORMANCE

T —T E—
VCEO (SUS) VCEX (SUS) Es/B RESISTIVE SWITCHING
01
VIN ! VIN
w4 R - Q1 R
g = = VEg~10V —Vgg =10V = VBE(OFF) =5V
z 9 1 iz T T 92
-)
O | PW Varied to Attain Ic = 10A PW Varied to Attain Ic = 10A duty cycle <2% Q4 = 2SA959
g D | Leoil = 50uH, Ve =10V Leoil = 180 4H, Ve = 20V Leoil =40 uH, Ve = 10V Ry = 15§, Vee==150V
g 3 Reoil = 0.0582 Reoil = 0.0582 Reoil = 0.0582, Rgg2 = 50}
O ; Vciamp (Unclamped) Vclamp = Rated Vcgx Value Vclamp (Unclamped)
INDUCTIVE TEST CIRCUIT OUTPUT WAVEFORM RESISTIVE TEST CIRCUIT
Ic fClamped tq Adjust to -
< - \p 'fUnclamped - opain IC
: T.U.T D? : :H C\Dil \1 . “ } TU.T HL
— Q! Vv ey
D1 - I i Q cC T
O f— I L coil
- - :. J VCE VcCE or
o T I 05 ty = Leoil {IC pk!
- |, Vclampl- —=-Vcc rlamp Velamp
| Y Di=F114F D2=6FHMs It " J
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TYPICAL CHARACTERISTICS (Ta=25°C)

lc —Collector Current—A
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FORWARD BIAS SAFE OPERATING AREA
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BASE AND COLLECTOR SATURATION TURN ON TIME, STORAGE TIME AND FALL TIME
VOLTAGE vs. COLLECTOR CURRENT 5 vs. COLLECTOR CURRENT
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