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10 AMPERE

NPN SiLI
SWITCHMODE SERIES POWER TR ANg(I)SATI'OR S

NPN SILICON POWER TRANSISTORS

700 and 80O VOLTS
175 w,
The MJ8504 and MJB505 transistors are designed for high- ATTS
voltage, high-speed, power switching in inductive circuits where fall
time is critical. They are particularly suited for line operated switch- Designer's Data f
N . or
mode applications such as: “Worst Case” Conditions
. -
Switching Regulators The Designers Data Sheet pe:
® Inverters mits the design of most circuins
® Solenoid and Relay Drivers entirely from the information pre

sented. Limit data - representing
® Deflection Circuits gfev I;Ev:: atr:Cit:crillsu!t::tse k?]‘:::z?';z;‘”
Fast Turn-Off Times design
75 ns Inductive Fall Time —25°C (typ)
150 ns Inductive Crossover Time —25°C {typ)
1.25 us Inductive Storage Time —25°C (typ)

® Motor Controls

Operating Temperature Range —65 to + 200°C
100°C Performance Specified for:
Reverse-Biased SOA with inductive Loads
Switching Times with Inductive Loads
Saturation Voltages
Leakage Currents

MAXIMUM RATINGS

Rating Symbol MJB504 MJ8505 Unit
Collector-Emitter Voltage VCEO(sus) 700 800 Vde
Collector-Emitter Voltage VeEY 1200 1400 Vdc
Emitter Base Voltage Veg 8.0 8.0 vde
Collector Current — Continuous Ic 10 10 Adc NOTES ¢ DATUNS
1. DIMENSIONS 0 AND v ARE DATUH
Peak (1) 'em 15 15 2. [T 15 SEATING PLANE AND DATUM
Base Current — Continuous B 8 8 Adc 3 :mm::tnml:;mce FOR
Peak (1) ‘BM 12 12 [eDupmm® [T]vD)]
Total Power Dissipation @ Tg = 25°C s} 175 175 Watts FOR LEADS
@T¢ = 100%C 100 100 [+ [viam@T [va] o0]
0 0 4. DIMENSIDNS AND TOLERANCES PER
Derate above 25°C . 1.0 1.0 wrc ANSI Y14.5,1973,
Operating and Storage Junction Ty Tag —65 to +200 oc WILLIMETERS] INCRES |
Temperature Range o[ WIN | MAX [ MIN | MAX
STYLE ¥ T 1 I.S:‘!
LR = =
THERMAL CHARACTERISTICS i B e ol s
COLLECT
Characteristic Symbol Max Unit n_,w ;‘ % MP‘ 3'."
Thermal Resistance, Junction to Case Raic 1.0 oc/w ? X E%"‘HLU- ;;u%é
Maximum Lead Temperature for Soldering T 275 °c Tt ﬁ%‘%’
Purposes: 1/8” from Case for 5 Seconds A :i o-:‘sg g:::“
{1) Puise Test: Pulse Width = 5 ms, Duty Cycle < 10%. . & - F ey
81| 418 0150 [ 0165
TO-3 _
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

[ Charscreristic T symbol | Min | Typ | Max | umt |

OFF CHARACTERISTICS

[ Emitter Sustaining Voltage (Tabile 1) MIBE04 VCEO(sus) 700 - - Vdc
{ig~100mA, ig =0} MJB505 800 - -

Collector Cutoff Current ICEV mAdc
{VeEey = Rated Value, VBE(off) = 1.6 Vdc) - - 026
{VGEy = Rated Value, VgE(gff) = 1.5 Vde, Tg = 160°C) - - 50

Collector Cutoff Current - IcCeR - - 5.0 mAdc
(Vce = Rated Vegy. Rge » 500, T = 100°C)

Emitter Cutoff Current IeBO - - 10 mAdc
(Vgg = 7.0 Vde, e * [1}]

SECOND BREAKDOWN

Second Breakdown Collector Current with base forward biased IS/ See Figure 12
Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 13
ON CHARACTERISTICS (1}
DC Current Gain hFE 7.5 - - -
{lc = 1.5 Adc, VcE = 5.0 Vde)
Collector-Emitter Saturation Voltage VGElsat) Vdc
(i = 5.0 Adc, Ig = 2.0 Adc) - - 20
ic = 10 Ade, Ig = 4.0 Adc) - - 50
{ic = 5.0 Adc, I = 2.0 Adc, Tg = 100°C) - _ 10
Base-Emitter Saturation Voltage VBE (sat) Vdc
{ic = 5.0 Adc, Ig = 2.0 Adc) - - 15
(¢ = 5.0 Adc, Ig = 2.0 Adc, Tg = 100°C) - _ 15
DYNAMIC CHARACTERISTICS
Qutput Capacitance Cob 20 - 450 pF
(Vg = 10 vde, Ig = 0. fregr = 1.0 kH2)
SWITCHING CHARACTERISTICS
Resistive Load (Table 1)
Delay Time t = 0.050 0.20 us
. (Vg = 500 Vdc, Ic <B.0 A, d
Rise Time tr - 0.175 2.0 us
1g1 = 20 A, VBE(otf) = 5.0 Vdc, tp = S0us,
Storage Time Duty Cycle < 2.0%) 's - 1.28 40 us
Fall Time ¥ - 0.60 20 us
inductive Load, Clamped (Table 1)
Storage Time {ic = 5.0 Alpk), Vclamp = 500 Vde. Ig1 = 20A, tey - 1.7 5.5 us
Crossover Time | Vgg(off) = 5 Vde. Tg = 100°C 1c - 0.400 20 us
Ti . 1. - -
Storaga Time {1 =" 5.0 Alpk). Vigmp = 500 Vec, gy =204, v 125 K
Crossover Time 0 ¢ - 0.150 — [
VBgloft) = 5 Vdc, Te = 25°C)
Fall Time i - 0.075 - us

(1) Pulse Test: PW - 300 us, Duty Cycle < 2%,
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