
HIGH VOL TAGE/HIGH SPEED 2N6676,77,78 
NPN POWER TRANSISTORS 300-400 VOLTS 

15 AMP, 175 WATTS GE EQUIVALENT D64VS3, 4, 5 

The 2N6676, 2N6677 and 2N6678 series of NPN power 
transistots is designed for use in power switching applica-

Q 
NPN 

tions requiring high-voltage capability, fast switching speeds 
COL.LECTOR 

and low-saturation voltages. These devices are optimized to ~() provide a unique combination of ultra-low switching losses 
and high safe-operating area (SOA), ideally suited for off-line 
Switching Power Supplies, converter circuits and pulse width 

-.- EMITTER 

modulated regulators. CASE. STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845(21.471 

Features: I-""~~'."" .0~~X65l~ 
• 100°C maximum limits specified for: T SEATING PLANE 

• Switching times 0.043(1.091 DIA.-j f.- 426110.82) MIN 

• Saturation voltages 0.03810.971 

• Leakage currents [., MAX. 0.675(17.15) 

• RBSOA (VCEX = 350 to 450V) at rated IC continuous. 
1 0.650(16.51) 

re 
• Very fast turn-off: tf < 100 nsec (typ.) CASE TEMP. ! ,...t-~ 1197~30401 

@ 15A -Inductive Load REFERENCE ~~)+ ~ 1.177129.90) 
POINT o~o~ 1'.573139.96) 

.20(5.00)" MfX 

EMITTE: ~ \.@.; 
BA5~./ ...j 0.22515.72i'-COLLECTOR 

0.162(4.09) DIA. 1-'0.20515.21) ICASEI 

0.1513.841 -
2 HOLES 0.440(1118) 

0.420110.67) 

maximum ratings 

RATING SYMBOL 2N6676 2N6677 2N6678 UNITS 
Collector-Emitter Voltage VCEO 300 350 400 Volts 
Collector-Emitter Voltage VCEX 350 400 450 Volts 
Collector-Emitter Voltage VCEV 450 550 650 Volts 
Emitter Base Voltage VESO 8 8 8 Volts 
Collector C~rrent - Continuous Ic 15 15 15 A 

Peak(1) leM 20 20 20 
Base Current - Continuous Is 5 5 5 A 

Peak(1) IBM 10 10 10 
Emitter Current - Continuous IE 20 20 20 A 

Peak(1) IEM 30 30 30 
Total Power Dissipation @Tc= 25°C PD 178 178 178 Watts 

@Tc= 100°C 111 111 111 
Derate above 25° C 1.0 1.0 1.0 WloC 
Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +200 -65 to +200 -65 to +200 °C 

thermal characteristics 

Thermal Resistance, Junction to Case R8JC 1.0 1.0 1.0 °CIW 

Maximum Lead Temperature for Soldering 
Purpose: W' from Case for 5 Seconds h 235 235 235 °C 

(1) Pulse Test: Pulse Width = 5ms. Duty Cycle S; 10%. 
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electrical characteristics (T c = 250 C) (unless otherwise specified) 

I CHARACTERiSTiC 

off characteristics 
Collector-Emitter Sustaining Voltage(1) 2N6676 

(Ic = 100mA, Is = 0) 2N6677 
2N6678 

Collector-Emitter Voltage 2N6676 
, (Ic = 15A, IS1 = 3A, IS2 = 3.0A) 2N6677 

(VSE(OFF) = -6V, L = 50 JLh) 2N6678 

Collector Cutoff Current 
(VCEV = Rated Value, VSE(off) = -1.5V) 
(VCEV = Rated Value, VSE(off) = -1.5V, Tc = 100°C) 

Emitter Cutoff Current 
(VES = 8V, Ic = 0) 

second breakdown 
Second Breakdown with Base Forward Biased 

Clamped Inductive SOA with Base Reversed Bias 

on characteristics 
DC Current Gain 

(Ic = 10A, VCE = 2V) 
(Ic = 15A, VCE = 3V) 

Collector-Emitter Saturation Voltage 
(Ic = 10A, Is = 2.0A) 
(Ic = 15A, Is = 3.0A) 
(lc = 15A, Is = 3.0A, Tc = 100°C) 

Base-Emitter Saturation Voltage 
(lc = 15A, Is = 3.0A) 
(lc = 15A, Is = 3.0A, Tc = 100°C) 

dynamic characteristics 
Current Gain - Bandwidth Product 

(Ic = 1.0A, VCE = 10V, ftest = 1.0 MHz) 

Small Signal Current Gain 
(lc = 2.0A, VCE = 10V, ftest = 5 MHz) 

Output Capacitance 
(VCS = 10V, IE = 0, f = 0.1 MHz) 

switching characteristics 
Resistive Load (See Figure 17 for Test Circuit) 

Delay Time VCC = 200V, IC = 15A 

Rise Time IS1 = IS2 = 3A, VSE = -6V 

Storage Time tp = 20 JLsec 

Fall Time 

Inductive Load, Clamped (See Figure 17 for Test Circuit) 

Storage Time Vcc = 200V, Ic = 15A 

Fall Time VCLAMP = Rated VCEX 

Switch Time IS2 = 3.0A, VS~OFF~ = -6V 
L = 50JLh, Rc _ 13. n tp = 20 JLsec 

(1) Pulse Duration = 300j.Ls, Duty Factor :52%. Do not measure on a curve tracer . 
• In accordance with JEDEC Registered Data. 
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SYMBOL 

VCEO(sus) 

VCEX 

ICEV 

IESO 

FBSOA 

RBSOA 

hFE 

VCE(SAT) 

VSE(SAT) 

fT 

hFE 

Cos 

Tc 

td 

tr 

ts 

tf 

ts 

tf 

tc 

MiN iviAX UNii 

300 - Volts 
350 -
400 -
350 - Volts 
400 -
450 -

mA 
- 0.1 
- 1.0 

- 2.0 mA 

SEE FIGURE 13 

SEE FIGURE 14 

-
10 -
8 -

Volts 
- 0.7 
- 1.5 
- 2.0 

Volts 
- 1.5 
- 1.5 

15 50 MHz 

3 10 -

150 500 pF 

MAXIMUM 

25°C 100°C 

0.1 0.2 JLs 

0.6 1.0 JLsec 

2.5 4.0 JLsec 

0.5 1.0 JLsec 

3.0 4.5 JLS 
0.3 0.6 JLsec 

0.5 0.8 JLsec 



TYPICAL DC CHARACTERISTICS 
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TYPICAL SWITCHING CHARACTERISTICS 
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(2) VALUE OF L (INDUCTOR) IS 
SPECIFIED ON RATING CURVES. 

(3) SELECT RC (RESISTIVE SWITCHING) 

FOR DESIRED IC' 

(4) ADJUST VSI' VS2 AND RS2 FOR 
TIME DESIRED lSI AND IS2 VALUES. 

(5) CIRCUIT LAYOUT AND COMPONENT 
SELECTION IS CRITICAL DUE TO 
FAST SWITCHING TIMES TO BE 
MEASURED. 
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